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V. E. Gurwich. Variation in the blood level of intravenous dextrin in the case 


NMOMPABKY 


B: cratse (H.,H. Bopoxtnospa ma, T.T. Axko6cona u T. DT. Pyowum 
',O MexaHv3me aMMHHMpOBAaHuA PTOpxXNOpb6eH3O0N0B aMHaMH MeTaJINOB MU BOLHBIM aMMHAaKOMI 
nomemjeHHol B JIAH, tr. 127, Ne 6, 1959 r., wa ctp. 1226, crpoxu 5—6 cnusy cnenyer ue 
TaTb: CieqOBaTeIbHO, ps, MOABMXKHOCTH TaJIONAOB BOmKeH Obitb: FKCI<Br. “4 


; 


B moet cratbe, nomenjeHHod B JIAH, tT. 127, N26, 1959 r. (B. M. Bp efi tm au «M| 

TOA MpHOM2KeHHOTO pacueTa MOHHBIX OMTHYeCKHX CHCTeM Cc y4eTOM MpocTpaHcTBeHHO} 
3apAa NOCpeACTBOM MOJC/IMPOBAHHA BTPEXMEPHOH deKTPOMHTHYeCKOH BaHHe»), Ha cTp. 14 
an cTpoKy MepBoro o63alla cilefyeT 4HMTAaTb: OObeAHHAeMBIX B OMHO HEJIMHeMHOe ypaBHeHt 
yaccoua. 


ee eee 
T-13329 Tlognucayo x neyatm 30/X1 1959 r. Tupax 5100 92xs. Sax. 234 
@opmat 6ymarn 70X1084/1¢. Bym. a. 71/, Tleu. a. 19,86+7 Beek. Yu.-nan. a. 24,) 
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HWorkaaye Akagemun nayx CCCP 
1959. Tom 129, Ne 5 


MATEMATHKA 


P. WH. AHHIEHKO 


YPABHEHHA 3JJIMMTHYECKOrFO THNA 
(IT pedcmaezeno akademuxom M. A. Jlaspenmveceuim 28 VII 1959) 


_l. B wactoamjei sameTKe paccmaTpuBaetca 3ayaga Helimana c HysieBbim 
)PaHHGHBIM YCJIOBHeM JIA HesMHelHOrO. ypaBHeHHA 


AV (M) = fF (V (M), M) (1) 


HeEKOTOPOH KOHeYHOH oOsacTtu D, orpaHvyeHHon moBepxHoctblo JIanyHosa, 
| TP€XMePHOM IIpocTpaHcTBe, KOra HeH3BecTHad (byHkuHA V (M) umMeetT B 3a- 
HaHHOH TouKe O, siexalleH BHyTpH D, oco6eHHOCTb Bia: 


lim [V (M)r (M, O)] = A, (2) 
j M-O 
ye r (M, O) — pacctosHue Mexyzy Toukamu M u O; A—3ayannad nonox«Ku- 
HebHad moctosHHaa; A —onepatop Jlansaca. 
IIpennomaraem, utTo pyHKuns f (V, M) ynopseTBopserT cle yIOULUM yCIOBHAM: 
1) dyakunua f(V, M) HenpeppiBHa mo coBOoKymHocTH nepemMeHHbIx V, M 
ypu V >O0, MED, npuyem f(L, M) = 0; 
_ 2) cyllecTByeT HempepbIBHad uacTHad mpou3sBoqHaa Of /OV >O0 npuV >0, 


| 3) cyllecTByeT HelpepbIBHad HEOTPHaTeJIbHad YacTHaA MpousBoAHad O?f / OV? 
pu V>0, MED; 

4) npu Bcex V>O u cuxcupopannom M f(V, M) =O(V?“), of /0V = 
OV"), rae k> 0. 

Hac wutepecylor pellienua cpequ cbyHKuui Buga V(M) = F(M)/r(M, O), 
hme F(M) nHenpeppipya 8B oOsmactH D, ABaxAbl AuddepeHuupyemMa BO BCeX 
roukax o6macTtu D, 3a HcCKOUeHHeM, ObITb MOXKeT, TOUKH O, MpHueM B OK- 
ecTHOcTH TOUKH O OF /dOr = O(r-*), roe ¥ <1. 

[lokaspipaeTcaA, ITO CyLIeECTBYeT EMMHCTBEHHOe MOJIOKUTebHOe B D pellienve 
pTOH 3anaumn. HaxomgeHve mpvOnMKeHHOrO peWIeCHHA CBOAMTCA K MOCTPOeHHIO 
lbyHkunu [puna fzma ofnopoguoro ypaBHenna Jlaniaca WaHHOM KpaeBOK 3aqayH 
HM pelIeHHtO JIMHeEHHbIX ypaBHeHHi. 

Sanauu Tuna (1) —(2) npu rpaHHyHOM yCJIOBHH 


OV 
xr |.=0 (3) 


v| i= (3') 
Ss 


BCTPedaloTCca, HarnpHMep, B ATOMHOM (PusHKe pH PpelleHuu ypaBHeHuA Tomaca — 
MepMu, T. €. ypaBHeHHA Bua: 


AV (M) = aV"" (M) 
pW ycJIoBuu 

lim [(V (M) r (M, O)] = Ze, 
M-—-O 


rye @—HeKOTOpad MOO*KUTeNbHaA MocTOAHHaA, Ze — 3apAy Apa. 
2. Teopema 1. ITycmo cywecmeyem dyxkyua V, (M), yoossemsopaiouyan 
CACOYIOUUM YCAOBUAM: 
1) V,(M) = F (M)/r (M, O), 2de F (M) HenpepoisHa u noroscumesoxa 6 1D) 
npusem F (O) = A; 
967 


2) Vi (M) deascder nenpepoieno Ouddeperyupyema 6 D, Kpome mouku Ch 
f (Vi, M) — AV, >0 wu f (Vi, M) —AV, = O(r*-) 6 oKpecmxocmu mouxu Ch 
k>.0; 1 


3) Vi(M) yooeremeopsem sadannomy epanuunomy ycaoeuio (3). 

Tozda 3cdcua (1) — (2) — (3) umeem no Kpatineti mepe OOHO pewenue. | 

Tloxa3zatTeapcrTso. Ilyctb V;(M)—Hekotopad yHKUMA, yOBJeTBC 
patollan Tem xe ycnoBuam, uTo Hu V,(M). IlonomwuM 


q,;(M) =f (Vi, M) — AV; (4h 
WM pacCMOTpHM ypaBHeHue 
of 12 SRE 
Aus — ay Mi q; ( 
OTHOCHTeJIbHO (byHKIMM WU; pH rpaHH4yHOM ycJIOBMH 
Ou; i 
ae Ci 


mpH ycnosuu (6), mpHuem cbyHKUMA — WU; He MOXKECT HMETb NOMOXRKUTEMbHOrIE 
HauOoulbiuero 3HayeHua BHyTpH D. [Ipeznojoxum, sro (yHKUMA u; NPHHUP 
Mae€T HaMMeHblilee OTPHUAaTeIbHOe 3HAYeHHE B HeKOTOPOH TouKe P rpaHHuEs 
o6mactH D. Torga walgetca Takad o6nactb D, c rpanulleh, coxeprKauellt 
Touky P, B KOTOpOoH npumMeHuma Teopema | pa6GoTpI (*), 4uTO PpOTHBOpeuH” 
ycnoBuio (6). Takum o6pa30mM, (byHKUHA u; HEOTPHUaTesbHa B OOacTHu D. | 

Ilom0xuM Telepb | 
Vien =Vi-— ua, (7) 
Tye u;—HenpeppiBHoe pemleHHe 3agauu (5) — (6). Iloxaxem, uTro dyHKuusy 


Vi4a YMOBMeETBOpAeT TEM Ke yCJIOBHAM, TO H Vj. i 
Vis (4), (5) u (7) caenyetT, uro dyHkuna V;4,; yOBNeTBOpHeT ypaBHeHHic 


a 
AV iz + Vi—Vigs) SE = fi, (3) 


rye f, =f (Vi, M) B mo6o& Touxe o6acta D, Kpome TouKu O. @ynxuus) 
Visa YHOBJeETBOpAeT yCIOBMAM: j 


lim [Viqar (M, O)] = A, (9)) 
ov , 

ort lei ! 

aia (10)] 


@yuKkuna V;,, HeoTpuuaTesbHa B OOacTH D. B camom gee, jlonycrum, | 
uTo V,;;; HMeeT HaMeHbllee OTPHUAaTeJbHOe 3HaYeHHe B HeKOTOPOH ToOUKe| 
M=+-0O, MED. Torga B Touxe M 

of 


Ce) I 
COV ee —Vigr +Vin A <0 , 


upu V;>0. Baugy ycnosua (10) d@yHKuua V;4, He MoxeT MpHHUMaTD Hau- | 
MeHbIWero OTPHWaTebHOTO 3HaYeHHA MU Ha rpanuue S o6mactu D. 3xHauur, | 
Visi 08D, paBeHcTBOHYyJO BO3MOXKHO JIMWb BTOUKaX, rae V; — 0. 

Tak kak byHkunH u; uM V;1, HEOTpHNaTe/bHBI, TO 13 (7) culeyeT, 4TO 


0<Vinn <Vi (11). 


BO BCeX TOUKaX OOsacTH D. 
Tlokaxkem Tenepb, 4TO Viy, 29H G,,, = O(r*). Va (4), (8) cnegyer, ato. 
mp duKcupopanHom M (M=£0) . 


as of a oF | 
Ger = Fen f+ may =u [ Sy — 5p | D0, (12) 


VV 
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HV — 3HaveHHe MpousBoOAHOH B HeKOTOpoli cpeqHeli TouKe V, V ea Va 


(12) scHo, uo g,,, = O(r*-*) BOnmsu TouKH O. 

(Takum oOpasom, dyHKuun V;4, yoBseTBOpxeT TeM xe YCJIOBHAM, 4TO 
i, H HepaBencTBy (11). 

[[lyctb Tenlepb i = 1, 2,... Tonoxum ¢, (M) = V;(M)r (M, O). Mocaenosa- 
bHOCTh {p,(M)} HenpeppiBnbix B D ibyHkuni ABANeTCA HeBOspacTalolel. 
i OBaTeJIbHO, CyllecTByeT NpefebHad pyHKkunaA 9 (M), p(M) = lim ¢, (M). 
KaxKeM, UTO cpyukuna V (M) = o(M)/r(M, O) ect pettienue Hae 3ayaun. 
i 3 (7) cenyeT, uTO 


i 
<4 Vey, — >) Up, : (13) 
k=1 
i 
9; (M) = 91 (M) — >) rue. (14) 
k=1 


| oom 4TO MocNefoBaTebHOcTh {p,(M)} crpemutca kK mMpeesbHOL 
NKUHH paBHOMepHO B OOsacTH D nam nocueqopatembHocTbh {V;(M)} paBHo-. 


}10 B oOmacTH D., D. = D—Q., roe Q;—ciepa HeKoToporo pamuyca ¢ 
HCHTPOM B ToUKe OQ, 

Mombp3yacb (8), (9) u (10), MoxkHO noKa3aTb, Tak Ke KaK B paOotTe (°), 
dyuKuna V;,,(M) yopnetBopseT WHTerpambHOMy ypaBHeHHIO Bua 


Vis (M) = AG(M, 0)—-\ G(M, N) i, Vd mw} doy tC; ya( 15) 
D 


| $, =f, —Vi0f /0V;; C —noctosnnaa; G(M, N) —dyuxuua [puna saqaun 

Mana. 

‘Ha ocHopaHuu (15) merko noka3aTb, 4TO MOCTeMOBaTeMbHOCTh (byHKUM 

4,(M)} papHocteneHHo HenpepbipHa B D,, NocseqoBaTeJIbHOCTb {¢; (M)} 

SHOCTeMeHHO HelpepbipHa B D. CyefosatetbHo, {~,(M)} cxoguica paBHo- 

pHo B D, {V;(M)} cxoqutca papHomepo B D,. Torga us (14) cnenyer, 
lee) 


| 


» pay >} ru; CXOJMTCA paBHOMepHo B D. 3uHaunt, ‘ru;—> 0 npu i— oo paBHo- 


| i=1 
DHO B OOsacTu D. 
MoxHO TakxKe WOKa3aTb, 4TO MocJefqoBaTebHOcTh {f (V:, M)} cxoqutcs 


pexembHol cbynkunu f (V, M) pasHomepxo B o6nacTtu D.. Torga u3 (12) 
ayeT, YTO q,,,—>0 mp i oo paBHoMepHo B o6,lacTu D,. CienoBatebHo, 


lim AV; =f (V, M) (16) 
BHOMePHO B D,. 
OctraeTca JOKa3aTb, 4TO 
lim AV; = AV. (17) 
V3 (16), (13) cnenyetT, uTo pay » Au; cxo_urcs paBHoMepHo B D., 
_ i=1 
14eM > Au; = O(r*®—*) mpu © RocTaTOuHO MaJIOM. 
i=1 
Tloxaxem, uTO 
[oe) [oe) 
Ax) u= >) Au; (18) 
j=] i=1 
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B o6sacTu B D,.. Tycrs G(M, N) —dyxnxuua [puna 3sagaun Helimana, y)| 
BOJIETBOPAIOWMAA YCJIOBHAM: 


1 
G(M, N) = Fare N), Ag(M, N= 53> a os 
rye 2—o6bem o6sactu D.Tomb3yacb (6), MO%HO MOKa3saTb, 4TO 


wi (M) = —z- \G(M, N) Auiden + S \ ude, \ Auide =). 
D D D 


AN 


Tak Kak 


lee) lee) 
(G(M, N) 3} Auden = 3 \G(m, N) Audty, (: 

D i=1 i=1 D 
TO, mpuMenaa K (21) oneparop Jlannmaca B o6mactu D, u ucnombsya (2) 
nouyuum (18). Ws (13) u (18) caenyer (17). SHauut, V(M) yAoBaeti 
paeT ypapnenuto (1) B D, mpu 060M CKO/Ib yrogHO Masiom © >0. YcwJioB 
(2), (3) Tak2ke BbINOJHAIOTCA. 

Teopema 2. 3adaua (1) — (2) — (3) umeem eduncmeenHoe pewenue. 

Tloka3atTembcTBo. Tak *e Kak B pa6orte (*), MOXKHO NOKa3aTb, * 
3ajaua (1) — (2) — (3) 9KBuBasIeHTHa pelweHHiO ypaBHeHHA Bua , 

V(M) = AG (M, 0) — 7 \G(M, N)f(V, N) dew + C, cH 
DB 
rye G(M, N) — pyxukuua I puna 3saqaun Helimana; C — nexoTopas nocToAHHEé 
M3 (22) cnemyeT, 4TO BcAKOe pellieHHe 3aqauu (1) —(2)—(3) npegzctaBuy 
B Buse V(M) = A/r(M,O) +4(M), rae o(M) — Henpeppipua BH! 
JjonyctuM, uTo cylectByioT ABa peweHnua V u V 3anaun (1) —(2)—(3 
Torga AV—V)=f(V, M)—f(V, M), 0V—V)dn|s = 0. 

Tak kak dyHkuna f(V, M) Bospactatoulad oTHOcUTebHO V npu uke 
popaHHom M, To oTcifa culenyeT, uTO cbyHKunaA V — V He MOxKeT NPHHHMal, 
HaHMeHbIUerO OTPHLWaTe/IbHOrO HW HavOOJIbUero NOJIOXRKUTeEMLHOFO 3HAYeHHA I} 
BHYTPH, HH Ha rpanuue oOsacTH D. Suauut, V=V. 

3. [lyctb G(M, N) — byukuna I puna 3anaun Helimana, yoBseTBopariony 
yenosHam (19). Tax kak G(M, N) onpegesaetca c TOUHOCTHIO 20 a UTMBHI 
MOCTOAHHOH, TO €€ MOXKHO BbIOpaTb Tak, 4uTO (cbyHKuua AG(M,O) Gyan 
YROBJIETBOPATb BCeEM YyCJIOBHAM Teopembl |. Takum o6pa3om, Aaa 3azary 
(1) — (2) — (3) Moxuo noviomKutTs V,(M) = AG(M, O). aa oueuku 6bicTpo | 
CXOJMMOCTH MOKHO BOCNOJIb30BaTbCA (12). 

AuHaJlorMunble pe3yiIbTaTbl HMelOT MecTO Ja 3anaun (1) — (2) — (3% 
B stom cayyae nomaraem V,(M) = AG(M, 0), rae G(M, N)— cyuxuyl 
Upuua 3saqauu J\upuxae ,a ypapnenue (5) paccMaTpuBaerca COOTBETCTBEHHO Mf 
YCJIOBUH ‘| 

u;|, = 9. 


H310x%KeHHEIM MeTOX ABJIAeTCH MO CyulecTBY aHaJIOroM MeTOnOB CarnuJEirHlh 
u Hbtorona peimenua gucbepenunapuyix ypapHenuli. Myea ero seTpevasac 
B paOote(*) HenocpeAcCTBeHHO B MpuMeHeHuH K ypaBHeHHio Tomaca — Pepm' 

B 3akloueHve aBTop BbIpaxkaeT ry6oky!o GlarofapHocTb mpod. B. K. HB 
HOBY 34 MHTepec, NPOABJICHHbIM K HacTosLlel paGore. 


Wxctuty?t du3sHKa mMetanoB TYoctynuo | 
AkayemuH HaykK CCCP - 17 VII 1959 


UMTMPOBAHHA®S' JIUTEPATYPA 


1G. Giraud, Ann. Soc. Polon. de Math., 14, 74 (1935); G. Girau c.Bull. So 
Math. de France, 61, 1 (1933). 2? O. A. One fink, Marten. cOopn., 30 (72), 3, 695 (1952 
3P. UW. Auumeuxo, Tp. Hucr. cus. merannos AH CCCP, s. 22, 5 (1959). * H. Pram) 
ne, Phys. Rev., 111, Ne 2, 418 (1958). 
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Joxnane Akagemun nayrx CCCP 
4959. Tom 129, Ne 5 


MATEMATHKA 


3. WH. TOJIBQEHPEPWEJIb 


CHEKTP BOJIbTEPPOBA ONEPATOPA HA MOJIYOCHK 
WM TAYBEPOBbI TEOPEMbI THNA MAJIEA — BAHEPA 


| (IT pedcmasaexo axademuxom H. I. [lempoeckum 20 VII 1959) 


Hactosujad pa6ota nocBalleHa paccMoTpeHHio CueqyrolleH 3aqaun: 
-IlyctTb qaubl: Matpuua-dyHkuua K(x, y) = (K(x, y)), onpe- 
pMeHHAaA BOOMaACTH OM yYCX< ow, CKANAPHAA PyYHKUAA a(x), 
2 pepbiBHaA HW NOMOKUTeEMbHAA Ha UHTepPBase ([0, oo), UH 
MIOJIeKCHOe 4HCJO A, 
| Ilpw KakoM cooTHomeHHH Mex yy K (x, y), a(x) HA Rad Kax- 
DH BEKTOP-PyHKuUHA f (x) (fy (x),.--, fa(x)), HSMEPUMOH H NOUTH 
[OY OrpaHH¥YeCHHOH HA KAKAOM KOHCYHOM HHTePBaue 10- 
yocH x >0, paBeHcTBO 


x 
lim (\K (x, # f(y) dy —2F (*) a (x) = 0 (*) 
x->0o ‘et 
d 0 
| ‘ 
jleueT 3a co6oH paBeucTBo 
lim f (x)a(x)=0? (#) 
1| x00 
| B npegnonoxenun, uto K (x, y) = K(x—y) u n=1, 97a 3aqaua paccma- 
puBanacb [Ilaneem u Buuepom ('), a 3aTem B padoTe TeampdaHya, Paitkosa 
Ulunosa (?). 

Visyyenue cnekTpa BosbTeppoBa OMepaTopa B COOTBETCTBYIOWIMM OOpa3oM 
JOO paHHoM 6aHaXOBOM MPOCTPaHCTBe NO3BOJIAeET PCLUMTb STY 3aayy (YacTHUHO 
HM MO/HOCTbIO) H B pAye Apyrux cJyyaes. 

1°, Bygem mpeqnonaratb, uTO MaTpuua-pynKuua K (x, y) Hemi pepbIBHa 
jo6nactu OS y< x < oo. IlycTb M, eCTb COBOKYNHOCTb BCeX BeEKTOP-byHKHH 


x) (f1 (x), ---, fn (X)), H3MEPHMbIX MH MOUTH BCIOAY OFPaHHYeHHbIX Ha Ka?K OM 
HeuHOM HMHTepBasie momyocu x > 0. Uepes ||f || u || AK || Oyaem, kax u B (°), 
HOSHAYaTh eBKJIMAOBY HopMy BekTopa f (fi,---, fn) H MaTPHilbl K.= (Ky) 


n 


OTBeTCTBeHHO (7. e.||f || = (> fone | K || = ( si |Kul’)")- 


i,j=1 
_ BpezeM B paccMoTpeHHe OaHaxoBO MpOCTPaHCTBO Lins (0, oo) BeKTOD- 
yHKunit f (x) Mn, YAOBMeTBOPAIOMIUX YCJIOBUIO (**), C HOPMOH 


Fl =ess sup IF @) lla (). (1) 
<a> 0<%<00 
Onepatop V 
Vi=\K@& DFW dy, 0<¥<m, (2) 
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3aMKHYT B ZZqy (0, co). Jaa orpaHuueHHocTuH omepaTopa V B 9TOM Tf 

CTpaHCTBe HeOOXOLHMO H AOCTaTOYHO, TOOK! ero ALPO YMOBMETBOPAMO Cj} 

WLYIOWMM ABYM YCJIOBHAM: 
x 


a) sup | | K(x, y) || 


a (x) 
a (y) 


Ol <s co? 


6) at pk (x, y) a - dy =0 jaa mo6oro H3MepHMoro OrpaHHYeHHOrO MI) 
»*KecTBa E C [O,vea) nei). 

V3 3samKHyTocTu onepatopa (V—)/)? u Teopemp Banaxa (°) 06 orpar) 
YUeCHHOCTH 3aMKHYTOFO onepaTopa, ompesesieHHoro Ha BCeM MpOCTpaHCT 
cefver: | 

Teopema 1. JJua mozo umo6ol Ona Kaocdol eexmop-dyHKyuu f (x) E$) 
paeexcméo (*) 6eKAO 3a Coboti pagericmeo (**), HeoOxodumo u Oocmamodst} 
umoOol h He npuHadAedano cneKmpy onepamopa V (2) 6 npocmpancn 


Zéaixn> (0, 00). 
Buaroxapa eTOH TeopeMe mepeHeceHHe Ha MPOcTpaHcTBO Zax) (OMI 
pesybTAaTOB, COMepxKAalUXCA B Halleli padoTe (°), NOSBOAeT yCTaHOBHTb Cd, 
yroulHe TayOepoBbl TeOpeME!: 
Teopema 2. Ecau mampuya-qynkyua K (x, y) noposcdaem oepanurenHt 


6 Leaixyy (0, 00) BOAbMEPpOw ONepamop u 


|X| > lim sup VK x, doy ay, ( 


too t<x< a (y) 
mo OAA KaxOoll BeKmop-q@ynKyuU f (4) 6M, paeencmeéo (*) enewetn 3a cod. 
paeeHcmeéo (#**). 
Teopema 3. Ilycmo mampuyot-dynkyuu K (x, y) u K (x, y) nopoocaaa 
Oepanusennole 6 Zeaixy(0, 0) go onepamopol u 


lim sup (1 Ro y) \\ ray dy = 0. ( 


t-00 t<x<090 


Toeda Ona moezo, “umobel Oran Kadcdott Bekmop-qynkyuu f (x)EMn pagel 
cméo 


lim |\(K (% ) +R & DFW) dy— 2 (#) Jo) =0 ( 


BNEKAO 3A COOOti paeencm6o (**), HeOOXOOUMO u OoCmamo4HoO, umobel O. 
Kancdol eexmop-qynKyuu f (x) € Mn paeencmeo (*) BleKO 3a COOOL pagertcmeo (#3 
113 TayO6eposoi Teopemp Tlanea u Buuepa (+), o606ujeHHOM Ha n-MepHE 
cmyual, HM Teopembl 3 BbITeKaeT: 
Caenactsue 1. Ecau: 


TY OAD) slg Oil aie U2 (ENE AY), 


»{ || K (x) Jer" dx < 00, 2de 0 = lim £© < co, 20 exons yeod 


X—>CO 
MAO; 


3) mampuya-~ynkyun K (x, Yy) yOosremeopsem ycroceunam meopemet 8, 
mo ycaogue 


det (k(w)—M)+0, Rew>8, ( 
20e 


ke (w) =| K (x) e-™ dr, 
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amouHO OAA moeo, umobol OAA KadHcdoz0 f (x) EMn paeercmeo 
x 


| tim [\Ke—9+ Re MIOU—M@emM=0 
| 0 


W200 3a cobou paeencmeéo (**). 

WB caywae a(x) =e—** 6 ycaoeuu 2) & MOOKHO CUuumaMmb paeHolm HYyAIO, 
pou amom ycaoeue (6) He moroKo Oocmamo4H”, HO uU He Ox0OUMO. 

q 3 TayOepoBOH TeEOpeMBI, coJepxautelica B paOoTte (*), H Teopembl 3. BBI- 
RueT: 

MonenwctBue 2. B ckaaspHom cayaae 6 caedcmeuu 1 ycaroceue 2) mono 
HUT OoNee CAAObLM YCAOBUEM 


[o) 

(1K (x) |a (x) dx < 0, oe. SH 
: 

Takum oOpasom, Teopema 3 paciiupser ccbepy elicTBuaA TayGepoBoli Teo- 
Hor Taner u Buuepa (') u TayOepoBol TeopeMbl, cozepKallelica B padoTe 
panna, Paiikospa u Ilnsopa (*). Oro we emu clyKaT UM NocseLyrourne 
jjpembl HacTOALeH padorTbt. 

(Teopema 4. ITycmo K (x, y) ecm cKaAApnNaa GyAKyuA, nopodcdarowan 
Fo (0, 00) O2PAHUYeHHOlli BOALMEePP B ONepamop, a Q—nocmosHHaA ma- 
ya N-20 NOpAOKA C C OCMBEHHOLMU 4UCAAMU Q; 

\Toeda OAA moeo, umobel OAA KascOott eeKmop-qynKyuu f (x)EMn paeen- 
10 


x 


lim (| QK (x, ¥) @(y) dy—af(x)) a (x) = 0 (9) 
A->OO XE 

0 
k2o 3a co6oti paeercmeo (**), HeoOxodumMo tu Oocmamo4unHo, 4umobol OAA 
jcOoeo g, u Ova Kado ynkyuu p(x) EM, pasercmeo 
| x 


lim (aA K (x, 9) F (9) dy—29 (a) (4) = 0 (10) 


AO 3a cobou paésercmeo 

linvoayo Go) == 0. 

} X00 

Teopema 5. ITycmo dynkyuan B(x) nenpepoleHa u nonowumenoHa Ha 
hepeane [0, co). Ecau mampuya-qynkyua K(x, y) nopoocdaem oepanuuen- 
i @ npocmpancmeax Zéany (0, 00) U Zeanaxy (0, 00) GoAMeppos onepa- 


( a(x)IB()—BW)I 
lim sup IK Mea => au) 


OAA mozo, umobol OrA KascOoli Bexmop-dynKyuU f (xX) EMn pasencmeo 


tim (\K (%, ») FY) dy —¥ (x) ) BG) = 0 (12) 
‘(MO 3a cobott pasencmso 
lim f (2) a (x) B (x) = 0, (108) 


5x0OUMO wu OOCMamo4Ho, 4mobol OnA KaoKOoli eexmop-~ynKyuu f (x) EMn 
HCM6O (*) BNEKNO 3a COOOL pasencme6o (**). 

Teopema 6. J] ycmb HenpepoleHaa noaoscumenoHan Gynkyun B(x) He 
acmaem Ha uUHmepeane [0, X) u 


sup Vr dy < 0. (13) 
0 


0<x<00 
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Ilycmbo, Kpome moeo, 6ce anemenmol mampuy-@ynkyul K(x, y) u K(x] 
nopoxdanwumux 6 Zfaxy(0,00) O2panuuenHole eoAbMeppoebl Onepamopol, Fi 
ompuyamenbHot 6 oOnzacmu OS YKX< co U | 
: Ss a (x) | 

Bere eres (1| 

To2da, ecau Ona Kaxcdolt eexmop-dynkyuu f (x)EMn pasencmeo (*) nj| 
h=1 eneuem 3a cobotl paeexcmeo (**), mo Oas KaxcOott eeKmop-P~yHKyi| 
f (x) EMn paserncmeo 


x 


lim [\(K@,)+K@, oF w)dy—F@la@)—@)=0 C1 
x—>CO 0 ) 
enewem 3a coboti paeercmeo (***). 
OtmeTHM, 4TO BCE Pe3YJIbTaTbI, YCTAHOBJICHHbIC HaMH JIA HeMmpepbIBHE 
Aep, CipaBelMBbl H AIA Ca6O NOJAPHbIX Aep. 
2°. Ilyctb D ecTb orpaHwvueHHad 3aMKHYTaA OO/acTb S-MepHOrO eBKJIHIO! 
MmpocTpaHctTBa, rpaHulla KOTOPOH COCTOHT H3 KOHEYHOrO UHCJa KYCKOB rlayKh 
(s — 1)-MepHbIxX moBepxHocTeH. UacTb pe3ybTaTOB, MOJIYYeHHbIX HaMH I}, 
UccJleoBaHHU chekTpa onepatopa V B Zéyx) (0, oc), MepeHocuTcA Ha onep, 
Top W: . 
x 
Wt =\dy\ K(x, P, y, P)E (uy PY)’ (1 
oY Dp 7 
C HEMpePbIBHbIM AA POM, KeHcTByIOWHK B MpocTpaHcTBe BeKTOp-*byHKuuH f (x, P 
HelpepbIBHBIX B OOacTH Dx|0, co) H YOBJeTBOPAIOWIMX YCJIOBHIO 


lim sup || f (x, P) || a (x) =0. (17 
x—>0oo PED k 


STO MO3BOJIAeT YCTAHOBHTb aHasloru Teopem | u 4 AA BbIpaKenuH, cc 
qep2kalux onepatop tuna W. Oru pesy/bTaTbl OCTaIOTCA B Cue HU JIA He 
KOTOPbIX KJIaCCOB Pa3PbIBHbIX Aep. ) 

3°. B orpaHHueHHol o6lactH ® TpexmepHoro mpocTpaHcTBa Cc JOcTaTOUH 
rlaqkoH rpannueH L paccMOTpHM KpaeByIO 3aqauy 


st = Au + B(P, Hutt (P,P eD, eo .0; 
ul,=0, #>0; (is 
u|,»=O(P), PE (6(P)|,=0) 
Cc Hel pe pbIBHbIM HaudaJIbHbIM 3HAYCHHEM B NpeANOJIOMEHHH, UTO (pyHKUHH f i 


u B(P,¢) HempeppiBHb! B o6nacTH @Dx[0, co) HM yOBNeTBOpAIOT yCJIOBHE 
Tembyepa B o6actu ®. 


Teopema 7. Ecau gynxyua f(P,t) cmpemumca x nya npu t—>o 
paeHomepHO omHocumenoHo PED u 
t 2 
: . a 4 t pp’ 
1 hee seca 22 , ’ c 
im sup \a\\\i GTi ye exp | ree alle” <1, @ 


@>co 8<t<0oo 6 


mo pewenue u(P,t) Kpaeeot sadauu (18) cmpemumca kK Hysto npu t>o 
pasHoMmepxHo omHocumenbHo PE®. 


Onecckuli rocyapcTBeHHblit Tlocrynuso 
meqarorwyeckuli HHCTUTYT 18 VII 1959 
um. K. JJ. Yumucxoro 


UHMTHPOBAHHAS JIATEPATYPA 


1R. E. A. G. Paley, N. Wiener, Fourier-Transforms in the Complex Domait 
N. Y., 1934, p. 588-63. 2 H.M.Tenboaug, JL. A. Pankkos, PF. E. Illy wom 
Yen, matem. Hayk, 1, B. 2 (12), 104 (1946). %93. H. lonpneunre pmewab, JAH, 12: 
Ne 6 (1959). 49. HW. Fonapaeurepmeus, JAH, 125, Nol (1959), 9 22) Dae 
Bull. Am. Math. Soc., 47, Ne 1, 1, 225 (1936). °C. Banax, Kype myxxkuionanbuor 
ananisy, Kuis, 1949, crp. 35. 7 A. H. Tu xonos, Boa. My, s. 8, 9 (1938). 
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Joxnann Akagemun wayrx CCCP 
1959. Tom 129, Ni 5 


MATEMATHKA 


tO. WH. TPHBAHOB 


iP NOJIHOM HEMPEPbIBHOCTH MATPHUHbIX OMEPATOPOB 
B BEKTOPHBIX MPOCTPAHCTBAX 


(ITpedcmaeaeno axademuxom C. J]. Coboaneeuim 8 VIII 1959) 


HacTOAMeH CTaTbe H3y4aIOTCA TPH OCOObIX KJlacca MaTPHYHBIX onepaTo~ 
| BNOJIHe HEMpepbIBHbIX B BEKTOPHbIX MPOCTPaHCTBax C GOeCKOHEUHbIM 4HC- 
 KoopaunatT. Pe3ysbTaTbl cTaTbH MpeMCTaBIAIOT HHTepec AA Teopuy, 
OHEYHbIX CHCTeM JIMHCHHBIX ypaBHeHHH. 

.. BeKTOPHBIM NMpOCTPaHCTBOM MbI Ha3blBaeM JOOOe MHOxKeCTBO L. 
SOHCUHDIX MOCJIeEAOBaTeJIbHOCTeH JeHCTBHTeJIbHbIX yHCe X = {Xn}, yoBse- 
AIOLEe CJIEQyIOWMM TpeM aKCHOMaM. 

i) / ABseTCH MHMHeEHHOH CHCTeMOH C YMHOXKeHHEM Ha JelHCTBHUTEJIbHBIC. 
a. 

Myctp 0 oSosHauaer MHOXKECTBO BCX GeckoneHibix MOCeLOBaTeJIbHOCTe! | 


Sin Yn 


n=1 


CTBHTeJIbBHBIX UHce Y = {Yn}, JIA KOTOPBIX < oo MpH J060M. 


lente X €1. 
42) CyuecTByeT MHOxKecTBO Ss Cl Takoe, 4TO BeJIMYHHA 


3 Xn Yn 


euHa mpu mo6om X€/l, npnyuem | X|,;=O0 anup gana X = (0, 0, 0,...). 

Beanunua ||X |; oOmaqaeT Ha / Bcemu cBOHcTBaMH HOpMbI. Ilostomy / npe-. 
WlaeTCA B JIMH€CHHOC HOPMHPOBAaHHOE MPOCTPaHCTBO, e€CJIM erO HOPMHPOBaTh, 
MOMOLIM COOTHOWEeHHA (1). 

3) Tipocrpauctso / noo. 

Takum o6pa30M, ml060e€ BeKTOPHOe MpocTpaHCTBO ABAeTCA OaHaXOBbIM 

CTpaHCTBOM O€CKOHEYHBIX YHCJIOBbIX MOCJeOBaTebHOCTEeH. 


MuoxKecTBo [ CTAHOBUTCH BeCKTOPHbIM IIPOCTPaHCTBOM, eCJIM. ErO HOPMH-. 
aTb TIPHW MOMOMH COOTHOMEeHHA 


weal eee (1). 


IVs 


lens 


Sin Yn}. 


n=1 


K TlONyYeHHOe BeEKTOPHOE MpOCTpaHCTBO l MbI Ha3bIBaeM AOMO THU TC J b-. 


IM K BEKTOPHOMY mpocTpaHucTBy/. JlonomuutembHoe K / BeKTOpHOE. 


ocrpanctso 1>>1. Jaa nopmer |X |, umeer mecro mpemcraBsenne 


|X|: = sup 


IWllp< 


(2), 
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| 
| 
Uepes P, Mbl O6o3HauaeM MaTPHILy, MOyYeHHy!O U3 OecKOHeYHOK eM} 
HoH MaTpuubl E myTeM 3aMeHbI Ha HyJIM BCeX SJIEMeHTOB MepBbIX N ee CTF} 
BeckoueuHaa MaTpuua E, = E — Py. 

Muoxectso [/] Bcex BexTopos Xé/, gua KoToppx lim || PpX |; = 0, 


n—oo 


JIACTCA BEKTOPHBIM NOMNpocTpabcTBoM mpocrpauctsa /. 
hie vers A (Amn) pn. nay ‘BAACTCH HEMPepbIBHbIM MaTPHUHbIM onlepaToy 
B BEKTOPHOM mpocTpaHcTBe /. Hopmy onepatopa A MbI OOo3HayaeM Yepes I : 
Onpejeium OecKOHeuHbIe MATPHUbI Anco, Acon H An, NOsaran i 
Ano = En «Ae pAcce = Ade Fo Eee 
ByjemM roBOpuTb, YTO MaTpHYHbI OnepaTop A ABJAeTCHA: 
1) a-BnosHe HempepbiBHbim, ecu lim || A— Anoo|| = 0; 


2) B-BMOJIHe HeMpepbIBHBIM, eCJIM lim || A — Acon|| = 0; 


n->0o 
3) @-BnOuHe HenpepbiBHbim, ecm lim || A — A, || = 0. 
n—0co 


V3 slerko MpOBepAeMbIX COOTHOIeHHH 


| A — Anal] <A — Ancol] + |] A— Aconl, | A— Ancol] <|| A — An|, 
| A — Acon|| < || A — An| 
BbITeKaeT: 

Teopema 1. Jia mozo umo6ol mampuunolii onepamop A O6ela w-enos 
Henpepoleen @ 1, HeoOxodUmMO u OocmamouHO, UMOObL OH OblA KAK &-, MAK 
B-enoane nenpepoieen @ I. | 

IIpenbiqyminh pe3sysbTaT MO3BOJIACT OFPaHHYUTbCA H3yYeHHeM TOJIbKO- 
WM B-BNOJIHE HeMpepbIBHLIX MATPHUHBIX OMepaTOpoB. 

Ilyctb A O603HauaeT MATPHLUy, TPpaHCNOHHpoBaHHy!0 M0 OTHOLICHHIO K~ 

Cnenyrouve Ba yTBepxKMeHHA JIerKO yCTaHOBHTb, MOJIb3yACb CaMHMM ONf 
jlesieHveM a- H B-NOMHOH HeMpepbIBHOCTH HM COOTHOLIeHHeM (2). 

Teopema 2. Mampuunoui onepamop A a-enoane Henpepoleen 6 1 moe 


U moAbKO moeda, Koeda MampuuHolti onepamop A «-enoaHne HEenpepolecn 6 
Teopema 5. Jleticmeyruui @ | mampuanoii onepamop A_ B-enoa 


HenpepoleeH 6 1 moeda uU MoAbKO moezda, KO2eda mampuu4nolti onepatag 


a-enoane Henpepolecn 6 lL. 
MoxkHo noka3aTb, 4TO JNOOOM o- HsIM B-BNOJHe HeNpepbIBHbIM MaTPH4HbI 
onepatop A BnovlHe HempepbiBeH, NpHyeM A {l} C[l], ecam onepatop A «-BnowE 


Hempeppipen, u A {1} C[l], ecau oneparop A B-BrOuIHe HempepbIBeH. Crenyt 
ve [Ba MpeMIORKeHHA ABJIAIOTCA OOpallleHHeM ZTUX YTBeEPKeHuu. 
Teopema 4. Ecau mampuunolli onepamop A enoaxe Henpepoleno omobp 
ocaem | 6 [1], mo onepamop A a-enorne Henpepvieen @ l. 
Teopema 5. Ecau mampuunolli onepamop | enoane nenpepoleen @ 1 


A ie (dl, mo onepamop A 8-enoane Henpepoleen @ I. 


Ilyerp 1==[/] u anement a= {a,} Gl, no aG€{l]. Jlerko y6eguteea, 4 
MaTPHuHBIN OMepaTop 


BHOJHE HelpepbipeH Bl, HO He ABMACTCA G-BMONHE HeMpepbIBHbIM onep; 
TOPOM. 

Orctoyqa HM 43 Teopemb! 4 BbITeKaeT 

Teopema 6. [aa moezo umobel 21oboti enone Henpepolenoiti 6 | mampu 
Holl onepamop OblA a-enoane HenpepoleeH @ 1, HeoOxodUmO U OoCmMamoun 
umobo | = [1]. 
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_AnaJIOrHyuHO WoKasbiBaeTca 
Teopema 7. J[aa mozo umob6et mo6oli enoane HenpepoleHollt 6 | mampuu- 
1 onepamop Ovla B-enoane Henpepoleen 6 1, HeoOxodUMO u Oocmamouno, 


CorjacHo mpeybilyuiuM pesyJbTaTaM sOOol BHoOmHe HenpepbIBHBIi B rusb- 
)TOBOM IpocTpaHcTBe /, MaTpMUYHbI OnepaTOp w-BnomHe HempepbiBen B 1,. 
BASH C S9THM CJleyeT OTMETHTb, YTO NOHATHE @-NOJHOM HenpepbiBHOCTH 
[WteTCH HenocpecTBeHHEIM MIpAMbIM OOOOueHHeM Ha calyuaii MaT PHUHBIX 
PaTOpoB B MPOM3BOJIbHbIX BeKTOPHbIX IMPOCTpaHcTBax TuIbOepTOBCKOrO 
HATHA O€CKOHEYHOH MaTPHIbl C BHOHE HempepbIBHOH cpopMoli ('). 

CyiecTByioT BekKTOpHble mpocTpauctBa / Take, uTo ofHOBpemeHHO 1 + [1] 


l= [/]. IIpumepom rakoro npocrpaHcTBa MoxKeT cy2KUTb KOOPAMHATHOe 
ocTpaHcTBo Opsuyua dy,- nopoxpennoe N’-pyukuneli M (u) vtaKoii, uTo 
wx M(u), Tak uw conpaxeHHat c M(u) N’-bynkunusa N (u) He ynoBseTBo- 
woT A,-ycOBHIO JA MasbIx u. B TakuXx MpocrpaHcTBax CylecTByIOT BrOMHe 
PePbIBHbIe MaTPHYHble OlepaTOPbl, KOTOPble He ABMAIOTCA HU a-, HA B-BNOMHE 
NpepbIBHBIMH. 

III. Tlonoxum 


am <Ea (Am, Qin» Ams) se as ay Fiz (Qims Qem, Azgm, ee ay 


Hye npuBowatca focTaTounpie ycoBua a- u $-noJHOM HeMpepbiBHocTU 
‘TPHUHbIX ONePpaTOPOB B MPOH3BOJIbHbIX BEKTOPHbIX MPOCTPaHCTBAaX. 
Teopema 8. Mampuanoui onepamop A «a-enoarne nenpepoieen @ 1, ecau 
<mop 


(la llr. As|7,[Asly, ---) E [2] 


1 nocaedogameAbHocmb 6EKMOPO6 


{(Pna*,,|Pna®ljp | Pad? |,» )3% 


iil 


odumcn @ 1 K HYNeBOMY BeKMOpY. 
Teopema 9. Jleticmeyruui @ | mampuunoui onepamop A B-enoane 
7 -epoleen 6 1, eCAU BeKMOp 


(ja*|,, (a? |, la? ,, --) E14 


lu nocaedoeameAbHocmob 6CKINOPO6 


{(JPnailys | Padely, | Paasliz,»» nay 


‘oOumca 6 1 K NYNeBOMY BeKMOpY. : 
OrmeTuM elle OHO MocTaTOUHOe YCOBHE W-NOJHON HeEMpepbIBHOCTH MaTpHy- 
1X OMepaTOpOB, KOTOpoe He BLITeKaeT 3 MpeAbIAyWHX pesyJIbTAaToB. i. 
Teopema 10. Ecau npu srb6oix anemenmax X = {XnsElu Y = {yn} El 
emenm 


(X1Y1, X12, X2Yo, XeY1, X1Y3, XeYs, X3Y3s, X3Yo, XsYi, X1Ya, - needle 
INEMEHIN 
(Qy1, Ae1, A22, Are, Ag1, Asa, 33, Ges, Aig, Gar, ++ ETL, 


0 mampu4nolti onepamop A sABAMEMCA W-6NOAHE Henpepolenolm OnepamopoM 

1K @ npocmpancmee 1, mak u 6 nNpocmpancmee L. ; 
IV. IIpocrpancrBo m orpaHHUeHHBIX UYMCJOBbIX MOC/eOBaTeIbHOCTeH Hi 

ocTpaHcTBa lp, (p > 1) ABMAIOTCA BeEKTOPHbIMM MPpOCTpaHCTBaMH. IIpumene- 
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Hue K HMM IIpesbiqyujMx OOUlMX pe3ybTAaTOB MpPHBOAMT K CJleyIOlM)) 
3aKJIIOUCHHAM. 

Jlio6ol BrosHe HeMpepbIBHbIM B mM MaTPWUHbIH onepaTop B-BIOJIHe Herpé| 
ppiBeH B m. Tlostomy mO6ol o-BMO/IHe HeMmpepbIBHLIM BM MaTPHU4HbI omepe! 
TOP W-BMOJIHe HeMpepbIBeH B 77. 

Marpuunpiit onepatop A §-BnomHe HempepbiBeH B m TOra HU TOJIbK} 
Tora, Korya t 


lim sup 5 | ran, | = 0. 


k->co 1<m<oo 


Marpuunpiii onepatrop A -BMomHe HelpepbiBeH BM Tora HU. TOJbKi| 
Tora, Korya 


co 
lim S} | @mn | = 0. 
sek ES, 

JloGoH Bowe HelpepbIBHBI B ly MaTPHUHbIM OMepaTOp a-BnOJIHe Hempe: 
ppipeH B /,. Ilostomy smoOo 8-BmomHe HempepbiBHbIli B 1, MaTpHUHbI omepa! 
TOP W-BIOJIHe HelpepbiBeH. 

Marpuunplit onepatop A «-BMomHe HempeppiBeH Bly Torga HW TOMbKG 
Tora, Kora 

co 


lim sup >) |@ma| = 9. 


k- 00 1<N< 00 
m=k 


Martpuunpiit onepatop A w-BnowHe HempeppiBeH B /, Tora UM TOJbKO Tora, 
Kora 


(oe) 


lim > Gyan == Ue 


n—-Oo 
m=1 


Jlio6oi BiovIKe HenpepbiBHbI B ipocrpancrBe Pucca |, (p > 1) Marpw4Hbth 
onepaTop W-BMOJIHe HempepbiBeH B Ip. | 
Marpuunpli onepatop A ABISeTCA W-BMOJIHe HeMpepbIBHbIM OMepaTopoM 


Kak Bl, (p> 1), Tax u Bl, (— +2=1), ecu 


foe) 
») { apteer a < ©” 


m, n=) 


BepsmHckult yHHBepcurer Ilocrynuso 
uM. TymM6o0ubqTOB 23 VI 1959 


HWHMTHPOBAHHAS JIATEPATYPA 


* D. Hilbert, Grundziige einer allgemeinen Theorie der linearen Integralgleichun. 
en, Leipzig, 1924, S. 164—174. 
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Hornane Akanemuu nayx CCCP 
1959. Tom 129, Ne 5 


_MATEMATHKA 


JIM {9-IOAHb 

WAMHCTBEHHOCTH PEWIEHHA SAXAUM KOMI JIA YPABHEHUS 
MNAPABOJIMYUECKOrO THA 

(ITpedcmaeaeno axademuxom H. I. [lempoecxum 20 VII 1959) 

P 3TOH paras eae RERAC Mes napadosmueckoro Tuna 


- 


au 
By) yi = Wi Cartoon ee Suey) te, re ee 


i, R= t=1 
Ou 
a CSis om lng thu—>- = d(%,.-.,%n, ft), (#) 
PMeJIeHHOe B OONacTH G {(xXy, ..., Xn) ED, O<t<T}, rae D—nexotopan 
ACTb B fM-MepHOM mMpocTpaHcTBe. IIpennonoxum, 4TO ee ec 
(i, k= 1,..., n) Tp¥xKbI HempepbIBHO Auddepenuupyembl no x; (i = 1,..., 7 


PT pepbIBHO “udbdbepexnupyemer no ¢. ee TOrO, wae. papio 


My!0 SJWIMNTHYHOCTh onepatopa L, = s oe - Diz (X1, 6+ +s Xn, t) ne T. é. 
k 

i, R=1 

MINOaraeM, YTO CYLIECTBYIOT MOCTOAHHBIe a; > 0, ay >O Takue, uTO AA 
K Touek P(xj,...,Xn, t)€G u smoboro Ha6opa n BeleCTBeHHbIX UNCe 


S93, Sit 


n n ; 
am aS SY) eG Xap) Gea ore Pe) 
| k=] i= 

PP prieniadeticss b; (i ti seul, ,n), © MW cBOOOsHDIN uwieH d orpaHHueHbl 
MOJO KOHCTaHTOM. 

'Iyctp IfT—xycox (n— 1)-mMepHol runepmoBepxHOCTH C HeMpepbIBHOM HOp- 
iblo, cOJepxaliuca WemuKom B D. O6pa3yem unmmHaAp T {(%,..., Xn) EI, 
| i El}; 

OcHOoBHas Teopema. Pewenue 3adauu Kowu Oran ypaenenun L*u=d 
WdQNbHolMuU YCAOBUAMU, 3adaHHolmu Ha T: 


AG oa. oes t) [pn =F (Xt 0+ Xm t), 


Ou 
Gq May vee Xn t) |= @ a ees Xn t) 


Z, 


HHOPMAaNb K eunepnoeepxnocmu TV), eduncmeenHo 6 Kaacce K gyxKyuu, 
OLUUX HeNnpepolenble NpouseoOHble emopozo nopAOKa no x; (i=1,...,n) 
epeoeo nopsdKa no t. 

nA MOKa3aTeJIbCTBA TCOPeMbl MBI CHa¥asia YCTAHOBUM Cylejytollee Hepa- 
rTBO Tula HepaBeHcTBa [altuna (1,°) fiat HeKOTOpbIXx napaoosyecKkux 
DaTOpoB cHelMasbHoro Bua L: 


| a wera—n—2e dx...» dX,dt+ ae (@Y pa—n—20dy,,.. AxX,dt < 
A 
S a \ (Lw)?ré—"—22. dx... AXpdt (H) 
0 r<a 


REE : 
; by x1) ) ia moOoro «>> % UM ANA BcexX CPYHKUHM W(X, .+- 5 Xny t), 
i=1 
HayieKallux Kslaccy F. 
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Yepes F mbit o603Hauaem kslacc (PYHKUMH W(X, -.., Xn; t), OmpeyeJieHt) 
B unsMHApe Ly {r<a (axl); O<t<T}, o6namatomyx Cie WyIOuMMH CE) 
CTBaMH: f 
ies w(X1,...,%n,¢) HMeeT HelpepbIBHbIe Mpow3BOAHble BTOporo Mops! 
no x; (i=1,...,n) 4 nepBoro nopayzKa no f. | 
ww TOKECTBEHHO paBHAeTca HywO B Ly {(r<s, OT}. 
3°. w u Ow/Or oOpamaioTca B HYJib Ha OOKOBOH MOBepXHOCTH WHJHH,| 
f=d, 0= f= 1h; | 


mn 
0 2 
A. w (Xe. ie, 0) ee a ee ee Xi Ka’. 
i=1 
B Hepapeuctne (H) A—xoncTaHta, 3aBHCAUaA TOJIbKO OT Gp B (1). 
Onepatop L umeeT BU 


a) o> _- n—10 4 (a) 
L=Ll,—6(1)z> =; i r or ie I TN ware: 


rye M—(n—1)-mepuHpit 2nmunTHueckHiH pudiepeHivabHbl onepaTop | 
P1,-++,Qn-1, H eFO KOSPDHIUMEHTLI 3aBHCAT OT 7, — (C=1,...,n—l1)4 
Shecb (Fr, $1, -.-, Qp—y) ABIAIOTCA NOJAPHbIMA KOOpANHaTaMH. DynKuna O| 
orpanuuena (O<cy<0)(r)<cy) H HenpepbiBHO AuddepeHtupyema, mp 3” 
9b6,/Or>0. 

M oONafaeT clelyioulMMu CBOHCTBaMH: 


\ w,Mw,.do, = \ wWMw,do, | 
Ky Ki | 


(WIA BCAKUX PYHKUMH W, H Ws, MpHHalexamux Kknaccy F, rae Ky—e 
HMYHad cepa u do, — 3ueMeHT ee Moma. 
Sie a 
Ow 
\ \ \ > Mw dr do,dé > 0, 
0 Ki 0 


> 
e 


Ki 


f 


ee ii 
\ \ \ S- Mw dr do,ae —| 
0K 


a PP a 
| Se Mw dr do, di +\ | \wMw dr dodt > 0 
0 0 0 


it 


a 


0 
ar \ = Mw dr do,dt > 0 
0 


0 Ki 0 1 


WA smeoCon dyHkunn w uz F. 
Hcnonbsya metoyx Kopyeca (1), HeTpyqHO floKa3aTb, UTO BCAKHit one 


i 
‘ 
top lL, = >) ay aut (Sater aoa rene?) a KOSPPUNMEHTHI Azz (i, R=1,...,n) KE 
 é R= 
POro FMEIOT HeIIpepbIBHble NPOHSBOAHbIe TpeTbero mopszKa no x; (i=1,.. 
M Ne psoro NopAKa No ¢ M yAOBMeTBOPAIOT HepaBeHcTBy (1), MoxKHO C NOMOL 
3aMCHbI Nabeul Xi = Xi (Y1,~+-5 Yn, t) (i= 1,...,n) mpupecrn B oKpe 


HocTH ciepst >) (x; —§,)? = ©? x BULLY 
i=1 


oo 4 = fe fa) 
Ly = py lit Dy Pt Gu -- 5 a, OSes 


t=1 


ee 4 = f) 
= ale a Tr fe re M) + DPA» Ya Dae, 


i=] 
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10 < cy <8,(r) < C2, Ob,/Or >0, Pe WSs) i ll ee ne 7) 


ykKa3aHHOM lpeoOpasoBannu cepa pe (x; —&)? = e? mpeoOpasyetca 


i=! 
sePy f= Eo: 

{pH MokasaTeibcrBe HepaBeHcTBa (H) MbI BBeeM HOBYIO (pyHKILHIO 
Wes rst) ==.0) (Xi, 66, kn, ET %, Pale 4 >%, HU paszemum Lw ua ype 
peLO2u Lez, rae LOz=a (@ + n—2) 2-224 r2-2Me r*0°z / Or? u 
b= (2a + n — 1) r*-10z/0r —r*0z/0t. Mlotom npu6apun u Beratem u3 Lz 
He oar*—1z. Samerum, uro (LM 2)? = (LM z—art— 2)? — @2y20-2 2? 4 
par? —tzL0z. Wcnomsya cpoiicrsaonepatopa M, mbt, Hakonell, TOJTyaHM 
Zi a ; fe a 

\ \ \ (Lw)? 122 dr dot > 2a? (a -+- n— 3) \ \ \ wrt dr do,de, 

0 Ky 0 0 Ry 0 


[MCHAH STO HEPaABeEHCTBO, TOXK]TECTBO 


n 
ow dw 
LoS OME VIN Lo, ee eae 
2wLw+-2 5) air EP EE 
i tjR= 1. 
1), MbI NosyuuM 
wR a yn 5 ais a 
PO ee oy 2 ( 3 us 
SS. dr do,dt <= \ \ | (La)? ri dr do,dt. 
: x; eer) : 
0K, 0f=1 0K, 0 
ip Mbl 2OKa3aJIM HepaBeucTBo (H). 
\]lanee Mbl ycTaHOBUM JBe TeOpeMbl. 
\Teopema 1. TTycmo wu(xy,...,%Xn, t)—pewenue ypaenenua Lu =0 


b6nacmu G; Lhe O<t<TI, 2ede L umeem eud (2), m. e. Orn 
| i=1 


umeern mMecmo Hepaeencmeo (H). Ecau u(x1,...,Xn, t) npuradaescum 

(ee 

cy K u, Kpome moeo,u=06 Mo) 2 ae OST ee SHOAL pos ot 
t=1 


in, t) =06 amott o6nacmu Gy. 
| BospMemM a<a u 1¢j, tz, Qua KoTOpEIx 0<t, < tg< T. Mocrpoum cyux- 


| p(r)-u (t) taxue, uto g(r) =1 npn r<aud()=1 npunh<t<t; 
IkpomMe Toro, ug) mpnHannexut Ksaccy F. MHpeanonoxenue, ato u == 0 


| n 
ase, o<e<th, MIpHBeweT Hac K TOMY, YTO NpH ocTaTouHO 


IbIIOM o HepaBeHcTBO (H) y2xKe He BbIMOHAeTCH. OTHM oKkasaHO, TO 
0 B G. Tak kak @ BbIOpaHO MpOu3BOUIbHO, MbI OKa3anu, uTo u=0 B G. 
Teopema 2. Teopema cnpaeedauea Onan ob6tuje2e0 OCOHOPOOHO2O YypasHeHusA 
= 0 (cm. (#)) 6 o62acmu G. 

Hakouell, JoKaxkem ocHoBHyio Teopemy.IIpu jokasaTeJbcTBe pee BCero 
e€THM, 4TO CCM (PYHKUNA V(X, .--, Xn, 7) U3 K yOBNeTBOpAeT OMHOPOT- 


y ypasHenmio L*v—0 BG u mpunumMaeT 3HaueHHe HyJIb Ha I’ BMecte 
v/On, TO Ov /Ox;, O?u | Ox;Ox, (i, R= 1,..., 1), Ov/Ot COpaljatoTca B Hyd 
r. 

Ilycrb uy (X41, --. , Xn, 1) — Apyroe pellienne HallleH 3ayaun. Torya v= u— Uy, 


oBietBopseT Lu =0 u vil,=0, 0v/dn|,=0. BpiOepem smodyro Touky 
...,&) HwaTI mu gocrarouwHo Masoe uucno 2 > 0, yTobbl nNunnHyp 


a 
| ‘(x;— ©)? <8, o<t<7| exam wemmkom BG. [ pasfenser A Ha 
i=1 
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pe uactu, o6o3HauuM Hx uepes A, u Ay. Tocrpoum dyHkito 
O(Xi, oe eee 
0 B Ag. 
3ametum, uto B A v,@K u yyoBmerBopset ypaBHenuio Lup = 0. B ck 
TOrO, YTO Uy=0 B Ay, MO Teopeme 2 MMeeM, 4TO 0, =0 B A, 3Hau] 
v=0 es A,. Eco v=0 B Ay, TO MBI NonyuumM v=0 B G, 4TO u Tpeoo| 
JIOCb JOKa3aTb. | 
Hakonell, Mbl MOXKeM JOKa3aTb TeEOPpeMY O CAMHCTBEHHOCTH pellieHHA | 
naun Kom Ja KBa3sHiuHetHoro MapaOoumueckoro ypaBHeHHA. 
Teopema 3. ITycmb Oano Keasusunetinoe napabonureckoe ypaenenue 


Uo (X1, shen eae i 


i: my (x i Ou Ou O*u Ou 
Dy Gin Sans = oy Ky Bs Us oe as i) ax,0x, Of 
Z, k=1 ‘ : 
u u 
= Te Jus - 2+ y9Xn, E, Wag Oe oa 
Ou 
Wu HaYaAbHole yCnoeua u|_ = 0, | = 
r On Ir 
Koagbqutjuenmot a; (i,kR=1,. .. ,n) umerom nenpepolenole NPOus6oOnole mpem 
20 nopsdOKa no apeymenmam X,,...,Xn, U, OU/OX,,...,0U/OXn U UMEK 
Henpepolenyto npouseodnyto no t OA 6CeX (X1,--., Xn, 1) EG, —oo<u, Ou/OXx,, | 
».+,0U/0X%,< + oo. ITpu smom npasas waco h umeem nenpepolenole npot 
6OOHbIe emopozo NOpAOKA NO Xy,...,Xn, U, OU/OXy,...,O0U/OXn, yOoenem 


psrowumue ycaoeusm Teavdepa, u umeem nenpepolenyio npouseodnyto no | 
Cyltuecmeyem NOAOdHCUMENHOE LUCAO Ay MaKoe,4mo umecm mecmo HepaeeHcm 
n . 


a 

> On te oO oe 

i,k : e OXy i 

dan mo602e0 Habopa n eetecmeennolx uucen (&,...,&n) U OAA BC 

(Hi). Bn, (EV AG, —oo< u, se, mt. ope <t+oo. II pednonomum, 4t 
fn 

U(X%1,..++,Xn, f) — pewexue Oannott sadauu, wumerlijee Henpepolenotle np 

use00Hble emopoeo nopaxOKa no x; (i=1,...,n), KOmopole yOoenemeopaK 

ycnoeunam Tenodepa (no amum apeymenmam). Kpome moezo  peweH 

i (X%4,.--,Xn, f) umeem Henpepolenyio npouseodnyto no t, Komopan ume 

Henpepolenble npouseodHele emopozo nopsdKa no x; (i=1,...,n), ydo6, 

meopsuowue ycnoeuam Tenedepa (no smum apeymenmam). 

Toeda ecakoe pewenue v(xX1,...,%n, t) OaHnoli sadauu, npunadsecct 
wee Kaaccy K, coenadaem c uU(Xxy,.--, Xn, t). 

Jina Toro uroObl WOKa3aTb STY TeOpeMy, YCTaHOBMM CVIejyrOlLy!O JIeMM 


Jlemma. ITycmo dyxxyua u(xXy,-.-,Xn, t), npunadnencawaa Kaaccy | 
n 


moncdecmeeHHo paena Hyato e@ Ly > (x; — &;)?<e?, ieee u 6G 


| 


U (X1,..,Xn, t) yOoeremeopaem nepasencmey 
( (hea Ss au  du\? af au \? 
a; Xx ee, § AEA PRE aae aP ET, rc 
CS de Gest Dag — Ge) <C(w+ YI (GE)), 
J teil t=1 
ede C—xoxcmanma. Koadquyuenmot — ze (X1,..-,%n, t) (i, R='1,..., 


npunadsencam Kaaccy K u ebinoanstomca nepacencmea (1). 
Toca u (x4, ..., Xn; t) =0 6G. 
B cuJly STO JeMMbI JIerKO OKasaTb Teopemy 3. 
B saksiovenne BbIpaxkalo cepyleunyto GarojapHoctp E. M. JIlanaucy 
NOCTOAHHY!0 MOMOMIb B Moet yyeOe H PyKOBOJCTBO HacTOMIMel pa6oroit. 


Mockosckuii rocytapcTBeHHblit yHUBepcuTeT Iocrynuao 
um. M. B. Jlomonocosa 18 VII 1959 
Ameeanene A a IWMTHPOBAHHAS JIATEPATYPA 
: Gio. es) Nacht ad. Wiss. Gdttingen, Ne | 216 i 
Akad. Wiss. Gottingen, Ne 1 (1955). a mds 
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Jokrnxann Akanemun nayk CCCP 
1959. Tom 129, Ne 5 


MATEMATHKA 


B. Tl. WJIbHH 


HEKOTOPbDIE ®YHKUMOHAJIBHb!IE HEPABEHCTBA 
THIA- TEOPEM BJIOKKEHHSA C BECOM 


(ITpedcmaeaneno axademuxom C. JI. Co6onceum 8 VIII 1959) 


B wHacTosme 3aMeTKe pacCMaTpHBalOTCH HeKOTOPbIe HepaBeHCTBa TUNA 
OpeM BuIO*KeHHA Cc BecoM. HepaBeHcTBa Takoro THMa paccMaTpHBaJNCb B 
HaGotax (14). 

Ilyctp D—o6nacTb n-MepHoro 93BKMOBa MpoctpaucTBa E,. Mp roso- 
mM, uro DEC, ecm uA Kako TouKH o6macTu D cyllecTByeT /-MepHbIit 
HapoBol CeKTOp panuyca HW MocTOAHHOK (opMbI C BepIUHHOH B ITOH TOUKe, 
eMKOM sIexamnh BD. Uepe2 Dn 6ykem oG6o3HayaTb ceueHve oO6smacTu D 
jPMePTIJIOCKOCTHIO pasMepHoctu m(m<n). Ilyctp X, Y, Z— Touku o6sacTu 
. Bpezem obosHaveHna: 7, = |X —Z|, faa |e), ele ee Y |. Tlono- 


Sree es Se 
| ir-* lI = sup | \... {| F(x) rm eax |, 
Eien AbeiDeals reraat ele 2) ‘ 


cM NpaBant uacTb paBeHCTBa KOHeuHA. 
| B gambuetitem 6yem mpegznonarath, utTo f (X) — Henpepbipnaa cbyHKuna, 
alanHaa B OONacTH DEC, uMetollad HenpepbIBHble MpOMsBOAHbIe oO nNopAy- 


1 BKJIOUNTebHO. 
Tlono2xxHM 

oT 
Ox;,- 5 OX; 5 


n 2\*/2 

pt=( (il) eee ve 

Lay eeeyl Fl 
Teopema Il. ITycms |< p< 1%; 0<%< n/p; —n/p<a<n/p’; 
el DEC, 2 — ES Oe mouxa D; f(X)EL™D) VS > 
D’f (X) rz € EK (D): r~%D!f(X)EL™: (D, D); aucaa m, q, B yOoenemeopsiom 
CACBUAM 
BR tS Ot > = a0; 
2) max (y, es 


Na mt ra —_ 


bs ie Z ae ye 
4a) ecau Sakai og 2 ah 0 mo nycmb toy Se ; 
puq=c P=0); 


46) ecau et Ro (1— 2 +a > 0, mo nycmo at << 
ce ae iP Wwe Dy yy 
ee eas 


Ilycmb Sm — oepanuuenHaa o6nacmo 6 cedenutt Dm o6aacmu D eunepnao- 
KOCMbIO PasMepHocmu mM; f,— paccmosHue om YEDm Oo mouku Z. 
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Toeda umeem mecmo Hepaeencmeo 


Pre See WE 

ee ae Sq) RANT (oy mee *U_a.con (D,Dm) 
econ, (Ui eee | 
=e Kall fll oy’ eee ee npu B <0, (] 


m p n p i 
2de es =—-+/1—k tig (aie , ad=Ssup 7s, A —npouseon 
ope T Mo Pp q P ree 


Hoe noAoMcuUmMeNoHoe UUcChO <H; Ky, Kg—nocmosHHole, He 306UCAUUe OF 
Te tiscd: | 
Sameuaunue |. Ecnu DECZ, a ycenoBue 4) Teopempbl | BBIMOJIHeEHO 


opme 46) u B=7+1—k+a,(1—2)—2—ak, 10 


p/q beat 
| D*f 5 2 Nhe Dp —< Ks \|D7 i rlleoyll D'f Lie 2609.00 Dm) : 


SameuauHune 2. Ecam ycsoBua TeopeMb! | BbINOJHeHbI WIA % = — %% 
TO MbI MOlyYaeM HepaBeHCTBO 


| D*f . 7 lcm) ,(ny (DD) <K,||D'f . eT mpl nee -- 
9,09 p,oo 


+ Kelli UC anye fn eee ; 
v 


Orcioqa, ecmu DEC”, To npn cooTBeTCTBY1OINeM BbIGope Ah umMeem 


looks 
Weare? liek eevee 
g,00 ms 
1—k-+-054+-m/q—n/p—B nC. 
< Ke (| ji lL.) || D‘T- Tl nea eae) ) Ra Be hae (2) 
p,0o 


Te een 
y 
Oso a > l—k>1; DE Ct; Dm —cewenue o6aacmu D eunepnaockocmote 
Em pasmepxHocmnu m, e— paccmosnue om X €D 00 Em; f (X) € Le (D) (v>1); 

PDX) ELS (D) PrP nial a(os),,). 

ITycmo, Oasree: 

I) max (v, p) <q <0o; 

2) ra stan ye ma Motte. 

3a) ecau l—k-+ a9 (1 — a ee mo nycmb O<B< 
Gq. Soke] Us; 


36) ecau 1—k+ ao( 1 — a ¥ Fes mo nycmb 0 = br oar ao(1—2)— 


Teopema 2. Uycme pie =i, 


(npu p= 1 +<@ 


m 
q 


(npt 
op SN eri m pe P 
Tg ti—k—-, a npu l<p<q<oo 0<B<F ta (1— 2) yk 4 


fu 
+l—k—S. 
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"oeda umeetn Mecino He€PaAbeHCIN6O 
| D*f j 12 Me Di ~< K, I i Ieper aE 


L Kell D'F 6° lle co gpyl| DEF 7% 


Leno) 


j— 
| Len) D,D yp) hyit/9+-%o(1—p/q)+-l—k—n/p—y p/q—B (3) 
p,0o Yoel 4 gk b 


IO<n<H; Kz, Kg we 3aeucam om f u h. 
Bameuanue 3. Eom 1<p<q<o, DEC%, i—k+a(1—2)— 


ee a att ij, SPN se ra ex eae 
| Salida re a ign! pire 


AN p/q 1—p/q f 
|| D'F- Toe [Loy <Ko||DF- Pleo D§f. 7 lle, com (OD) 


aMETUM TAK%KEe, 4TO H3 (3) BbITeKAeT HepaBeHCTBO Tua HepaBeHcTBa (2). 


eopema’ 3. ycme p>1, l<m<n; oe Probes 


|_k—y aes D€C; Dm —ceuenue o62acmu D eunepnaockocmoio Em 
i pHocmu m; f (X)€L™ (D) (1<v < 00); D'f-pv L® (D), 20e p — pac- 


paHue om XED do Em. 
WTycmo, Oazee, 


pag Sl 6S a. 
Bt ey 


iT o2eda cnpaeednueo Hepaébexcméo 
| Dei : Pe Ne Di S Kio |D7 mer lero) ? 


| f.— paccmosrnue om nepemennoti mouku Y€ Dm Oo stoboti duKcupoean- 
| mouxu D; Ky He 3aeucum om f. 


JleHuurpayckoe oTfemenne Tlocrynu.io 
Matematuyueckoro uHcTHTyTa uM. B. A. Creksoza 26 VI 1959 
Axkayemuu Hayk CCCP 


LMTHPOBAHHAS JIUTEPATYPA 


2B. 1. Uaeun, JAH, 123, Ne 6, 967 (1958). % D. Greco, Ric. Mat. Napoli, 
124 (1952). *G. Nirenberg, Comm. Pure and Appl. Math., 9, Ne 3, 509 (1956). 
. JJ. CMonmuuku i, Bectu. JILTY, No 7, B. 2, 32 (1959). 
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Jloxxagn Akagemun nayk CCCP 
1959. Tom 129, Ne 5 


MATEMATH| 


A. A. TEMJIAKOB 
MHTEFPAJIbHbIE NPEACTABJIEHHA 
(ITpedcmaeaeno axademuxom M, A. Jlaepenmoesoim 29 VII 1959) 


1. B pa6orax (#°) Hamu ObIIM yCTaHOBJIeCHbI HHTerpaJbHble mpecral} 
HHA JBYX pOMoOB AA ynkinh F (w, 2), avamuTM4ecKux B JBOAKOKpyroll 
oomactax. B HacTosimel 3aMeTKe OyyT yKa3aHbl MCTOWHMKU BOSHMKHOBE | 
MHTePpaJbHBIX MpeCTaBMeHH STOH MpPuposbl. | 

2. B npocrefiiem cs1yyae — quia runepKonyca|w|+|z|<1 HaBpoyar 
vee [IA NOJyYeHUA HMHTerpaJbHOrO MpecTaBeHHA ABWJIACb MOA GOpM, 
oOpanlenua (4) 


f (e#,u) = — D(u, 0, 0) + 


z 
Soe \ai {u[@ (tu,— i(1 —t) ue—*#, (1 — t) ue—*) + 


0 
$+ Di(tu, —i (1 — t)ue#, —(1 —7) ueit)}} dt 
gopmyvinl YuTTekepa 


2 
ier } 
® (x, Y, 2,) = 5 \ f (e# ,u) dt 
0 
a rapMonuyeckoh cdyHkunn WD (x, y, z), avanuTuuecKoH B TouKe (0, 0, 


rhe u=x-+i(ycost-— zsin?z). 
HelicTButTesbHO, “3 dopmys (1) u (2) caenyeT dopmyua 


27 
O (x,y, 2) = — 5. \ ® (u, 0, 0) dt -- 


0, 


QT 1 


sie | dt \ ar {u[® (tu,— i (1 — 2) we“, (1 — t)ue—#*) 


0 


+0 ae — i(1—+) ue# ,—(1 — +) ue**)]} de, 


T. €. @opMyvla, ycTaHaBsmBalolulad noBeweHwe rapMoHMuecKO (byHK 
O (x, y, z) B okpecTHocTu TouKH (0, 0, 0) no ee noBeyxeHuIO Ha MHUMBIX 3 
pakTepucTuKax y= —iz u y=iz. 

Tak Kak, no yculosuio, W(x, y, 2)—ananuTuueckaa (byHKUMA B TON 
(0, 0, 0), To np y= — iz umeem 


2m 1 2m 
x\d i\ luo (cu,— i (1 —+) we’, (1 —t) weit) de = ZO u, 0, 0). 
0 


0 0 
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OSTOMY, Ha OCHOBaHHU opmyvibl (3), 


27 af 
| (x, —iz, 2) = - \ at \ aa luo (tu,— i (1—*) et, (1 — 2) ue-*t)] de, 


0 0 


ie. 
=\ dt \f [uF (tu, (1 — +t) ue“*)] dt, 
1) 


PAL ies = 


peu = x + ze” u F(x, 2) = O(x,— iz, 2). 
Orcioga u CieflyeT, cuuTat w= x, 2 KOMMVJICKCHBIMM TepeMeHHBIMH, MHTe- 
‘ANbHOe mpefctaBenne IL pona 


27 1 
EE ret EP (at, (Lt) ter) 
F(w, 2) = ia dt \ de \ Oe at 


0 

4A cbyHKuMH F (w, z), peryApHoH B ABoAKOKpyroBol o6nactu D: |w| + 
i || | Ms atte, H HenpepbIBHOl B 3aMKHYyTO oOmacTu D, rye C— 
ipyxkHocTb |C| = 

Ecum onepatop oie =F-+wF',+2F, ananuruuen B D u HenpeppiBeH 
1D, TO M3 9TOrTO NpemcTaBmeHHuA ceMyeT MHTerpabHOe mpescTaBsenne 
oma 

i 4 


4n%j 


F (a, ape 


C 


Seas 
Q. 
™ 


( ~it 
\ a: jae ) at, 
0} 


e f(a, 2) = LIF). 

3. Cie yIouluM CyIeCTBeHHbIM arom Blepek MpH MocTpoeHuH MHTerpasb- 
WX MpecTaBeHHH 9TOH MpHposbl ABHMIMCb HWHTerpo-,uppepenWHaJIbubie 
KBapHaHTbl. MMeHHO, OblJIO YCTaHOBJIeHHO, YTO MOHOMb! wz", m>0, n>O, 


QT 1 
1e td | 
we dt\ Zlu(n@) u(r @) 0) "de = wre", 
5 
arr oy ie w+ Toe v=ue—#t, rye r,'(t), ro (t) — NpOusBOubHEIe, 


IIPepbIBHble, OFPaHHUeHHble, MOJOXKUTebHbIE CPYAHKUMM B HHTepBasie (0,1), 
OBJIETBOpAIOUIHe Ha KOHIax cermenta [0,1] ycnoBHam 


lim 5 > 9, lim > 0, 0<7r (1) <too, 0<71,(0) <0. 
Tlompsysicb mpov3BoJioM (byHKUHH 7, (t), fo(t), BMOCJeCTBHH UX BbIOH- 
JM Tak, 4TOObI Kak TOMbKO TONKA (w, Z) € ‘Dy, To mpu Beex f, t (O<t<2r, 


<t <1) rouxu (r,(t)u, r2(t) v) € Dy. Oxasanocb (*), ro ecu D, 9 (0,0)— 
PaHuyeHHad, NOHAaA TBOAKOKpyroBanA OONacTb, pana KOTOPOH Bax bl 
MpepbipHo pudcdbepeHuupyeMa M aHaNMTHYeCKH BbillyKsa u3sBHE (L (D) > 0), 


(0) = 0, Cie Co, 7 (a) > 0; r2() = exp|—\ =< dInnu()| (4) 


rpanuua D, onpemensetca napaMeTpuuecKH ypaBHeHusmu 


|w| =r (7), | Z| = r2(t). (5) 
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CnpaBeAJHBbIM OKa3asIOcb WH OOpaTHOe MpefviowKeHHe: eCJIM Fy (t) MW re (4 
yoBIeTBOpsIOT ycOBUAM (4), TOCyHecTByeT [BOMHOM CTeMeHHOM pA, Au) 
KOTOpOrO BeIMUMHbI fy = 71 (t), fo = Fe (t) (OTK 1) ABAAOTCA CONpsA*Ker 
HbIMH pajluycaMM CXxOjuMOCcTH, T. e. OOsacTb D,3 (0, 0), orpaHuueHnas | 
nepnoBpepxuHocTbio (5), eCTb OrpaHwueHHand, MOJHaA, ABOAKOKPyroBaA o6w1aCcTE| 
rpaHua KOTOpOl fBaxkZbl HenpepbIBHO udipepeHinpyema U aa MTHYeCK | 
BbINyKJia H3BHe. : | 

laa byuxuun F (w, z), peryaapHoli yxxe B ABoskoKpyroBoi oOsmacTu L 
M HeMpepbIBHOH B 3aMKHyTo OOsmactu Dy, uMeeT MecTo culefytousee (°) HHT 
rpaibHoe mpeyctaBsenue I] poga: 


é aiep = 


27 af 


EO 2) 4 \ dt \ de (Ein Oe eo «, 6) 
0 CG | 


ini (C= ny? 


ary i it) 

ss = sai| is au at. ae Ww ee | ars Zz a (Z MN 
rue.C —oxpyxuocth [C= 15 yer" ue iG: Chena ( ) (ae 1 
d\nry(t) 4 

n= (u)—HawMeHblUee Wesloe -4HCIO, He MeHbiliee Ut, H = sup], a ni 
0<t<1 f 


Ecau onepatop L,[F] = F + nwF a n2zF , aHamuTHueH BD, u HempepBii 


peu D,, TO U3 STOFO TIpeycTaBIeHHA cCJleyeT WHTerpasibHoe MpeAcTaBseHHy 
I pona : 


2 1 ; 

F (w, 2) =z \ a \\de (Ha Gye) ae, (7 

a : | 

ries (@, 2) = LiF i. 

B uuterpaybyoM mpefctaBienuu I poja (7) MOKHO MepeHTH OT Apa 

Koum kK sgpy Ilyaccona. Ananornunpit mepexog MoxeT ObITb CoBeplieH H B 

mpeycraBenuu II poga (6). Sto u 6piio chenaHo JI. A. At3eH6eprom (°,® 

B camyyae n= 1. Tlonyyennpie MHTerpambuble MpeAcTaBeHHA OKa3aMCb MO- 
Je€3HbIMH Tp W3yYYeHHH WOpHrapMOHMyecKuX (byHKuHH (‘). 


Mockosckuli oOOacTHOM NeqarormueckHli MHCTHTYT Tlocrynuao 
um. H. K. Kpymcexoti 24 VII 1959 


UHMTMPOBAHHAA JIMATEPATYPA 


1A. A. Temaaxkos, Yu. 3am. Mocxoscxk. 067. meq. unct, 21,7(1954). 2 A.A.Te 
M Ji 1K OB, M3n. AH CCCP, cep. matem., 21, 89 (1957). % A. A. Temaakos, JAH 
120, Ne5 (1958). 4A. Temasakos, Marem. cOopx., 5 (47), 3, 487 (1939). * JLA 
Atsen6epr, J[AH, 120, Ne 5 (1958). 6 JI. A. At#seH6epr, Yu. san. Mockosck 
o6n. ney. uHeT., 77, 13 (1959). 7? JI. As Atis3eH6epr, JAH, 124, No 5 (1959). 


988 


Workrnaygn Akagemun nayk CCCP 
1959. Tom 129, Ne 5 


THIPOMEXAHHKA 


r. A. THPCKHH 


INJIABJIEHHE TENJONPOBOASWIEM CTEHKH 3A ABY)KYDIMMCH 
CKAYKOM YILIOTHEHK A 


((ITpedcmaerexo axademurom JI. H. Cedoesim 15 VIII 1959) 


'| B paOore nowlyueno TOUHOE pellleHne 3aa4uH 06 OnaBJIeHHM MIOCKOM CTeHKU 
YeETOM TeMJIOOTBOJa B CTEHKY B OKPECTHOCTH 3a IPAMOM yapHOH BOHOH, me- 
yMellarollelica B MOKOAULeEMCA raze C NOCTOAHHOM CKOpOCTbIO, MapasuebHOH 
MAHHILe CTeHKH. 
|| [Ip 2BwKeHHM MIOCKOM yapHOu BOJIHbI B MOKOAINeMCA raze C MOCTOAHHOL 
opoctpio D, napauiewbHOH rpaHuue y = 0 TenmonpoBosaiero Tela, 3aHH- 
WIOULerO MOJIyMpocTpaHcTBO y<O 3a (poOHTOM yapHOl BOMHEI, OOpasyercs 
(BHOMepHBIM NOTOK Harpetoro ra3a. Ip HeKOTOpbIX ycJIOBHAX TeYeHHA (3TH 
ag ObIIH MOJIYYeHHI B 3aMeTKe (*)) Temmepatypa rpaHHIbl nOJynpoctpaH- 
HBa B OKPe€CTHOCTH 3a YapHOH BOJIHOH MOKET MpPeBbICHTh TeMNepaTypy MW1aB- 
una Ty MatepHaua Tela. B JaHHOol MocTaHOBKe 3a4aun TeMnepaTypa rpaHHUbl 
+= 0 3a yapHol BOJHOM NosyyaeTCA NOCTOAHHOM, He 3aBMCAeH OT BPeMeHH 
». Tlostomy, eciW rpaHula Tesla JOCTHraeT TeMMepaTypbl MaBJIeHHA, TO 9TO 
hbOMCXOJUMT B MOMe€HT, KOra yapHad BOIHa NpOXOHT yepes aHHy!O TOUKY 
WaHMUbI. CeloBaTeIbHO, BYTOM Cyuae 3a yAapHOH BOJIHOH HYXHO BBOJUTb 
|PaccMOTpeHHe ABMWKEHHE MICHKM pacmaBa, KOTOpand cBepxy OyeT orpaHH- 


hcnaBa He paccMaTpHBaeM), a CHH3Y MOBEPXHOCTbIO MWaBJIeHHA pacniaB — 
bo. 3aKOHbI ABUXKeHUA OOEHX MOBEPXHOCTEH 3apaHee HEH3BECTHHI MH JOJMKHbI Ha- 
DIMTbCA B Mpollecce pellieHuA 3aqauu. Ora 3aava ONMCbIBAeTCA ypaBHeHHAMU 
PYCTAHOBMBIUerocaA MOPPpaHH4HOrO COA B rase HW B MJIeHKe pacnaBa M ypaBHe- 
HeM TENJIOMPOBOAHOCTH B TBeEPOM Tele, KOTOPble B MepeMeHHbIX &§ = Dt — x 
|y M MPH NpexnoOTO*KeHHU, UTO JBHXKeHHe rasa HM paciiJlaBa JAaMMHApHO, HMeIOT 


$ [p(D—u]+°F = 0, 
p(D— ere ees ~ 2 (2), 
| elon Z aes al B =a GT 3O. 0 


Po == ReT, P=toM(T), K=oL(T), Co = Cool (T), 
Ya (ey << co, 1 6 0 (re D1): 


ACH IAB 


$ or (Du) + 
om 


== 0 
Ou (a) Ou 
on Uy) 5 OE 101 dy oy (us a) ’ 
aT aT dv, Ou du,\2, 0 /, OT 
ae |o- 1) Ee E ZY U1 Gy [+ Apes en al =a Avs (Gi) + oy (4 a 2) 
Pr = poy be T1), Pr =enMy(T1), M= ALi (Ti), Cor = ConC (11), 
Hy Cyr, G)) GE > Oe (DD: 
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TeEJIO 


OT 0 oT; 
P2CoD 5E = aa 2 x) » Pxl2=PoloNo(T2), he = hole (T2), (| 


—co<y<yrk #07 Pee 


Siecb BeJIM4MHb! 6€3 MHekca OTHOCATCA K Tra3sy; MHAeKcbl | u 2— coorTBe’ 
CTBeHHO K pacmaBy H K elle He pacivlaBMBleHcad uacTH TBepforo Ted 
HHJeKC II—K 3Have€HHAM BeJIMYMH MpH TemmepaType MaBJIEHUA; Yo (&)=h 
3aKOH J[BM2KeHHA KOHTAaKTHOM mMoBepxHocTH ra3— pacnaB; y, (E) —3aKel 
JBU2KeHHA MOBEPXHOCTH TMaBeHHA. OcTaubHble OGO3HaYeHHA cCOBNMaaloT | 
OOo03HayeHHAMH 3aMeTKH (?). 
B nocraHoBKe TeOopHu morpaHuyHoro cJIOA aBJIeHve He M3MeHAeTCA Mp] 
mepexoye uepes MOBepXHOCTb pa3ppiBa (*). CreqoBaTesbHO, aBeHve B pati 
muiape OyeT paBHO JaBJIeCHHIO B Ta3e H paBHO JaBJIeHHIO Ha OecKOHeUHOCT| 
Poo. [paHWuHble yCJIOBHA aA ypaBueHult (1), (2) u (3) OyayT: 

1) Ha OecKOHeYHOCTH B ra3e UH B TeJe 
lim u=uo., lim T=To, lim T,=Tl., § 20 4 Di) 


yoo yoo y> —@ 


2) Ha KOHTAKTHOM MOBePXHOCTH pa3pbIBa ra3— paciaB Y = Yo (E) (*) 
0 


0 
Dy = 0 — ttg By = 01 — Uy te Bo, u= Wy, bay Saag 
CI we x wl F 
ds — Dogs he = Ay iy ? E > 0 (x =< Dt); (6 


3) Ha MOBePXHOCTH MvlaBIeHHA Y = Y;, (E) 
0 i 
04 (Dy — V1) = poDy, uy = 0, T, == T» Ca Th, p20D = Ge hy So ’ (6 


es betes eae) ; 
Syecb Dy) u D,—HOpMaJbHbIe CKOPOCTH NMepeMeLeHHA COOTBETCTBEHHO KOH: 
TAKTHOM MOBEpXHOCTH HM MOBeEPXHOCTH WJaBsIeHHA; f,— yroul MexKy Kaca- 
TeJIbHOH K KOHTAKTHOH MOBEPXHOCTH PaspbiBa H OCbIO x; 6 —cKpbiITaA TensO- 
Ta IllaBJICHHA CMHUIbI MaCCbl MaTepWasla CTeCHKH. 
Tak »%e KaK HM B 3aMeTKe (1), CC(OpMyJINpOBaHHaA BbIle 3aqaya omycka- 
eT TOWHOe pellieHHe IA mpodpuseH CKOpocTH HM TeMMepaTypbI B Bue 


uG =U), 26 9=(E) VO), TE =ToP (a: 
HG )=DUitm, 46 )=CE=) Vln, TE =T Ala; | 


pees pf Bis He ge ag RE tn 
TG Y) = To (m1); eee ? {ih = eal ? Yoo Ses eee = 


AIH SAaKOHOB JIBHXKCHHA WU HOPMaJIbHbIxX cKopocTei KOHTAKTHOU MNOBepxXHOCTH 
pa3pbIBa WM MNOBEPXHOCTH IlJlaBJICEHUA B BULe 


Maye v. (Di — x) V/s a 0) 7 ee 

F = qo (")" | aie O40 = ei co \“ 

YO TE ha 4 D » D= a 51\ Piss 

9, (2) = oy e. mi he NS >] ‘i Oty aE ne a 
yD D ; ee, 2-\ Di = , 


rae (PYHKILMU (Oe W =y— WU —2V, 0, dias Wi =m —Ui— 2V,, 0, if 
Q, ABJIAIOTCA WHTerpasiaMu CHCTeMbI OOLIKHOBEHHEIX HeMHeHHEIX uiepenwu- 
aJIbHbIX YPpaBHeHH 


We’ =0(W'4+U—1), 20[M@)UY + WU =n, 
25° (L(A) OY + 1C(8) +to— 1) (W +U—1) 4 
4.2 yoo (G) U = =O),  ¢ 


qo <n 001 <1 > OR aawn): 
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| (8s) (Wy + Uy — 1) = Ni (0) 8, Wi, 2[My (8) Ui'+ W1 NU, = 0, 


2 Ls (81) OV + Wi [Ns (P) Cr (01) 2 O16, (10) 
Nn 1 
+ oy: ByMy (0,) U7 = 0, 1) < my <9, E> 0 (x < Dd); 
(8) O31’ + sem V2 (82) 9 =0, —o<m<y®, —E>0%<Di) (11) 


REBLIMH YCJIOBHAMU 


ha (y= Pia, lim Oy) == Tine’ ey =, 
N—oo N—oo - Lie —OO 
HO) = Wy (ney) =0, U (q) =U, (n'y), 218 (q) = @, (n'y), 
mM (0) U’ (1) = n's My (0,1) U; (nen), (12) 


kyl, L (A) 0" (4) = nL, (1) 9 (0 7), 
Uy (4) = 0, 4 (929) = Os (4?) = ho 

roWs (4) =, La (Fa) 2 (4) — la La (Ra) Or (0) = 7 A. (13) 
{ecb BBeJleHbI CJIeqyrollve O6O3Ha4eHHA: 
AL oo oe Yoo = Cras | Cocegi gh di ne pa Com lice = Wo E poo oss 

Sp =UnCpn/ An, S2= Val Xor Xo = ho/ PoLo 
ta (Pn) /p2 (Tn), 11 = dco/ hay bp = Bn / Rg, = Yroo/ Yny 1 = Yoo/ Yn» (14) 
| er reba Chea oT ey EAU ghee 33 WE = AU wernt was 


a] 


re OV OaMl a \yied ghase earl Vesiien Cad ae: 


tuctema ypaBHeHuit (9), (10) u (11) mpeacrapaaer co6oH cucTemy OObIK- 
HHBIX HeJIMHCHHBIX JuddpepeHHaJbHbIX ypaBHeHult 12-ro nopayKa c 2 He- 
CTHBIMM napaMeTpamu 7° vu 7, KoTOpad ouKHa pellaTbcaA mpu 14 jo- 
MTeCJIbHBIX YCJIOBHAX (12). CileqoBaTembHO, MOXKHO OXUMaTb, YTO pellieHve 
\lesIMTCA OJHO3HAUHO. CcbopMyIMpoBaHHad 3ajaua B KBaflpaTypax He HH- 
MpyeTcA H MOxKeT ObITb pellieHa TObKO UNCJeHHO. JLiA STO Wea yOOHO 
ra samaay (9)—(12) Kk cucTemMe MHTerpasbHbIX ypaBHeHHH Tuna Bosp- 
a, aHaJIOrH4HO TOMY KaK 9TO CleaHO B 3aMeTKe (1). 

mycKad OOULMH, HeCKOJIbKO TPOMO3AKHH cuJlyyaH, PaCCMOTPHM 4acTHbIli 
a, Korga: 1) C(9)=1; 2) M(9) =L (9) =®9; 3) pacnaB npexcTaBasaet 
HMaeMYy1IO X2XHAKOCTb C MOCTOAHHBIMM KOS*PPHUHeHTAMH BASKOCTH H TeMlvJIO- 
somHoctu; 4) L.(0.) =N2(9),=1. B sTom cayyae, eCIM BBECTH HOBYIO 

n 


HCHMy!0 MlepeMeHHyto € = \ ae (mepemenHyt0 JlopoxHuupina) Hu (pyHK- 


8 (n) 
(0) 
g’ (C) =U (0), To 3agaua (9) — (13) cBegeTca kK pellleHuio KpaeBol 3aqaun 


29"(0 +6 —e Ole" O=0, Wilm)+ Wim) Ui) =9; (15) 


n 


( CUPL 
Wi (m™) = tj — ( Ur(m) dm + (<1) » f= yy, 


p(0)=0, g¢(co)=1/a, 9 (0) =Ui(r’), (16) 


mn—"o" (0) =U (q7), Urn") =0, f= nea, 
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rye HCH3BeECTHbIe HapaMeTpbl yj H % OJRKHbI HaXOAUTbCA H3 AByX T 
IlCHJCHTHBIX yPaBHeHHit 


n® 
a+ (+ —1)} 9" = \ U, (m) ay, 
ne 
io, Eee 5 ees uia (nie . 
V2 (4 Bilas y lie La {hs8, BE ly ype (Waa J =f 
140 (rr) Putin 


n** 


MpHueM, B CBOIO OUepesb, NapamMeTp Q, AOMKeH HAXOAHTECA U3 yPaBHeHA 


ye | 

re) 
b[1 — 8, — & (co)] pr = [k, 0, — he — O(n Dee 81 (7’). 
§ oat \) Uft dn | 
0 nt ; 
Sylecb I 
c G , 
O° (0) = ack \gredt\ ge at, 4 
0 0 ; 
(: 
1 ; "1 : ae 
83 (41) = — 020, E; \ Uy dy ( Up "'dyy, 64 = on, 5 = Sm, D=A lyn | 
nae nie ’ 
Iloce Toro Kak OyfyT Haligenbt dyHKuun (6), Ui (ym) 4 rlapamer 
4, 7° WO, pemienue aa cyHKunt O(C), O,(y1) HW Os (%) BbINMCbIBaeTCA 

KBajlpaTy pax 


eC 


See ae | 
60) = 0,11 =6 65) ne (2 
j pat . 
| 
ci 
\ Us dn 
a(x) = a+ [A O— k2—9) (4")] S—— + 91 (mr); (2 
) Uptdm 
ne 


= > } A ko [Vics 
0 Ss = @ | (2 
2 (M1) ; Ve a) ; ve nt) Va 1 }. | 


Pemenve sagqaun (14)— (18) Mower 6piTb nomyyeHoO ucHeHHO WuIH Op 
OJIM2KEHHO MyTeM pa3JlO%KeHHA PeleHHA B PA NO MasOMy MapameTpy mn— 
KOTOPbIM JIA MeTaJWIMYeCKHX TeJI, MWIA@BAIHXCA B NOTOKe BO3yxa, MMe 
mopayoK 10%. 


Tlocrynusi0 
23 V 1959 


UMTMPOBAHHASA JIATEPATYPA 


‘YT. A. Taupe wh, 1AH, 128) Ne 691959), 8 Te, Yepuu ht, Usp. AH CC 
OTH, Ne 12 (1954). 
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WToruanp SAA e bie CCCP 
1959. Tom 129, J 


CTHHUPABJIHKA 


A. E. CMOJIJ{bIPEB 


| PHAPABJIAYECKHE HW KHHEMATHUECKHE XAPAKTEPHCTHKH 
BYDKEHHA HEOJHOPOAHbIX AHCHEPCHbIX CHCTEM B TPYBAX 


(IT pedcmaeazexo Pe a A. M. Tepnuzopeeum 138 VIII 1959) 


- 


| 1. IIpu pemexnnu sajay rupaBMyeckoro H MHeBMaTHYecKorO TpaHcmopTa 
OOOCHOBaHHA MPHHATOK sbu3sH4YeCKON CXeMbI UMeeT MepBocTeneHHOe 3Haue- 
yCTaHOBJIeHHe OCHOBHbIX TH paBJIMYeCKHX HM KMHEMATHYeECKHX XapakTe- 
IkTHK J BWKeHHA NOTOKAa PHApO- WIM agpocmecn (2). 

B WaHHoH paOoTe NpHBeJeHbI 9TH XapaKTePUCTHKM JIA cyyand TBMKeHUA 
DIHOPOMHIX JMCMePCHbIX CHCTeM B TPyOax, BbIpaxKeHHble B Oe3pa3MePHbIx 
aMeTpax. 

2. Ycnopusa TporaHua mpu BosLelicTBHA 2%XUAKOCTH Ha YaCTHILbl, MMeIOLLHe 
tbMa MaJIble pa3Mepbl 110 CpaBHeHHIO C TwyOMHOK noTOKa, ompelemsmorTca 
‘KOHOM Opuv. OgHako 3TOT 3aKOH He BbINOJIHAeCTCA LIA MebYalIMX YaCTHU, 
jropble pH OOTeKaHHM HaXOJATCA B MpHcTeHOUHOH OOwacTu (7). B paccmarpu- 
2MOM CJlyuae Ha KPYMHble YaCTHIUbI BO3elCTByeT IMPeHMYIeECTBeEHHO Apo 
ToKa. BaxkHeliiei OcOOeHHOCTbIO YCJIOBHH TporaHuA B TpyOax ABMIAeTCA 
MMuHe CTeCHEHHOCTH NOTOKa TIpH OOTeKaHHH YacTu. BuuaHHe aTOrO (ak- 
a JO HaCTOAMero BpeMeHH He YCTAHOBJIeHO. 

OnbiTbl 10 ompeqeseHvio CKOpOcTeH TporaHHA YaCcTHIL yrvid WH ApyrHux rop- 
IX NOpo, mpelcTaBJIeHHbIX NO KPYITHOCTH Pa3JIMYHbIMH (ppakWMAMH B mpeye- 
oT 3 40 30 MM, BbINOJIHATHCh Ha JaOopaTOpHOH ycTaHOBKe C MpoO3payuHbIM 
CTKOM — TpyOol AHamertpom 54 MM; HCNOUb30BaJINCb Take OOPasllbl, HMEIO- 
ie IpaBHJIbHYy!0 (POpMY, a HMCHHO: MOPCKad FalbKa, KYObI M3 yA, CTaJIbHbIe 
ipuKu u gp. Jia Kaxkoro (buKcCHpOBaHHOrO MOJOXKeHHA UAaCTHIbI B Tpy6e 
‘PeleIANOCh MHJeseBO CeUeHHe UAaCTHIbl MO OTHOWeHHIO K HaOeralouleMy 
TOKY ONTHYeCKHM CnocoOoM — MIpoOeKTHPpOBaHHeM KOHTYpa YacTHI, Ha PoTo- 
mary. J[nai OWeHKH TOYHOCTH H3MepeHHH ONPeReANMCh AUCMepCHH HM KOS es 


| ae BapHallHu, 3HAYeHHA MOCIeAHUX ObLIH B Mpeselax oT 5 JO 149 
_Tugpoyunamuyeckue ycIOoBHA TporaHua wacTHu B TpyOax onpesemsaioTcs 
ys 6e3pa3MepHbIMM MapaMetpamu: uncom Mpyyza Frq H OTHOWeHHeM reo- 


TPHYECKHX pa3Mepos YacTuubi H TpyOst 6. IIpu stom Fre = agd/ug, 6 = d/D 
iu 6 = h/D; afecb a = (Qs — Q)/Q), D — uamerp TpyOpr; d u h — cootser- 
BCHHO (HaMeTp HM pa3sMep YacTHIbI B BLICOTY”; Uy — OCPeMHEHHAA B omepeyHOM 
YCHHH CKOPOCTb MoTOKa. ONbITbI MOKa3aJIH, YTO OMpeAeMAIOULMHMH pexKUM 
TeKAHHA BeMUMHaMH aABsaIoTCA hu 6. Jina AByX MOTOKOB, HMeIOULHX reoMeT- 
'YeCKH OJMHAKOBbIe KOHTYPbI ulaqKHX TBePAbIX PpaHHll, a TAK%*KE MOMELLCHHBIX 
PpyOy YacTH, WHHaMUYeCKOe MOZOOHe BEIParKaeTCA paBeHCTBOM uuCeN Fre uO. 
OTHOCHTeIbHO yMOpAOYeHHOe pacmoslomwKeHHe SKCIEPHMEHTAIbHBIX TOUeK 
-puc. | cBAeTebCTByeT O HaNMUMH MexKy ABYMA KpUTepHAMH moqo6ua Kop- 
JIALMOHHOM 3aBHCHMOCTH, KOTOpasd HMeeT BHI: 


Fr, = A+ Bs*, A u B— koucTanthl. 


TIpu paccmorpeuuu puce. | (3qecb / — Mopckasl raubKa, CTaJIbHble WapHKH U 
Obl u3 yruin; 2, 3 u 4 — cOoTBeTCTBeEHHO YaCTHIbl Yria, PpPaBuA HM KPeMHMCTON 
POAbI C pasHOH CTeMeHbIO yrOBaTOCTH) BHAHO, YTO Mp MaJbIX 6 KPHBbIe 


* JIA yacTHIL HeMmpaBHbHoli (POpMbI BHIUMCMAJICA KaK CpeqHeapHdMeTuyeckoe MaKCHMA4JIb- 
‘0 H MHHHMAJIbHOrO Pa3MepOB B BbICOTY MPAMOYPOJIBHHKA, OMMCaHHOTO MO KOHTYPy YaCTHIbl. 


JLAH, tr. 129, Ne 5 993 


Fra(6) mepexoQaT B MIpsAMble JIMHHH, NapaJiJlebHble OCH aOcilucc, T. e. Pt 
MaslbIx 6 JWJIst CKOPOCTH TpOraHuA YacTH B TpyOaX BHIMOMHACTCA 3aKOH SPIh 
TlocrosuHaat A B ypaBHeHHH TaKHM OOpa30M, ABJIACTCA o6o0OuLeHHbIM KW 
apHUMeHTOM COMPOTHBJeHUA, 3HaYeCHHA KOTOPOrO 3aBUCAT OT (popMbl YacTHy 
Ilbl H COCTOAHHA MOBepXHOCTH TpyObl MH YaCTHILBl. YcsoBNe CTeCHEHHOC | 
OTOKa YYUTHIBAETCA BTOPbIM CJlaraeMbIM B MpaBOH YaCTH YPaBHEHHA, BKJIIOUAK 
IMM BJIMAHHE (OpMBI. fi 

ig) a ae ee as TTR? | Ha pune. | skcnepuMel 
PAO a 4 TaJIbHbIe TOUKM Ppytith) 

ral A psig ee 4 pyloTcd 10 ABYM KPMBBIM 
o 4 4 Ilo BepxHel KpHBOH pacnq 

| 


jlaraioTcd 3HaueHua Fr,(6} 
XapakTepHble JIA 4acTH 
MpaBHJIbHOH (OpMbI, a 0 
HWKHeEH KPHBOM — 3Haud 
Hua Fr,(6) aa uacrHt 
OcTporpaHHOH HelpaBHuJll} 
HOH (COpMbl. 

Tlomyyenbt = Cue {yO H | 
3HaYeHHA MOCTOAHHBIX: JI] 
Of G2 QS Q4 GF “acTU, OYepTAHHA KOTOPBI) 

Cain NIpHO1MKaloTCA K NpaBHdk 

Puc. 4 HOH qopMe (OKaTaHHbIli Mé 

TepHan), A=1,35, B=8; Aa 

yaCTHI, OYePTAHHA KOTOPbIX XapaKTePH3yIOTCA OCTPOrpaHHOCTbIO (CBeKE 
Apo6senbii mMatTepnal), A = 0,7; B= 5. : 

3. J\1aA HeOAHOPOAHbIX JMCHePCHBIX CHCTEM XapaKTepHbI OosbuINe 3HaveHH 
uncel Re, a mph CBOOOAHOM NaXeHHH YaCTHI, CONPOTHBJIEHHA JBYUXKEHHIO OMpe 
JeIAeTCA 30HOH TyPOYyJIEHTHOH aBTOMOJembHOCcTH (3,4). IIpumMeHHTeIbHO K ye 
JIOBHAM CTCCHEHHOFO aeHHA OJMHOUHBIX YaCTHIL B TpyOax M3BeECTHbI JMU 
BeCbMa IPHOJIMKeHHbIe JaHHble. Bompoc o cTrecHeHHOM NaeHHH TBepPAbIX Ya 
TH B PHAPOCMECH HCCENOBAH JIMIUb AIA MEIKOH3MeIbYeHHBIX nopog (*,°). 

OnbpiTbl 10 H3MepeHHto CKOpocTeH CBOOOAHOrO MW CTeCHeHHOrO MmaeHHA OMe 
HOUHbIX YACTHIL BbIMOJHAHCb CO BCEMH OOpa3sllaMu, AIA KOTOPbIX TOyUeH! 
CKOpOCTH TporaHHA Ha CHellMaJIbHbIX CTeHJax c TpyOamu AuameTpamu 63; 7 
wu 100 MM 4 NpHMeHeHHeM KHHOCBEMKH. 

Jla OleHKM TOUHOCTH H3MepeHHH ONpeNeAIHCh Wuchepcuu 1 Koabpune! 
TbI BapHalluu, NocweqHHe B OMNbITAX C OJMHOUHBIMH YaCTHIaMM He IipeBblilllad 
B OCHOBHOM 8%, a B OMbITaX C MaCCOBbIM JIBHXKCHHeEM 4ACTHIL B FHApC 
cmecu 10%. 

DuapoaqunamMuyecke yCJIOBHA CTeCHeHHOrO TafeHHA OJMHOUHBIX 4aCTHIL 
TpyOax, aHaJIOrH4HO TporaHulo, OMNpeseAIOTCA AByMA OespasmepHbIMN mMapé 
Metpamu Frag u 6. MB arom culyyae AuHaMMYeCKoOe NOOGue BHIpaxKkaercs pi 
BeCHCTBOM Frag u 6. 

YcJIOBHAMH CTCCHCHHOFO TaeHHA YaCTHIL OMpekeAeTCA B KaxKOM KOE 
KPeTHOM CJly4yae BesIHUMHAa Kos*PPulwenTa conpoTuBseHus. Tlostomy BMect1 
Fr (6) MoxHO HaliTH KOppeJsHOHHYyIO 3aBucuMocTb (8) nan v'/ (9), TE 
p’ MU by— KOsPPUILMeEHTHI CONPOTHBJIEHUA COOTBETCTBCHHO Mp CTeCHCHHOM 
CBOOOAHOM NMayeHHH OfMHOUHBIX yacTun. IlockombKy memecooOpasHee Mobs 
BaTbCH HEMOCPeACTBEHHBIMH H3MEPeHUAMU, TO JIYUIe HCXOMUTh u3 u,/u, (6 


mye ie WM U,— CKOPOCTH COOTBETCTBEHHO CTeECHEHHOFO UH cBoOoHOrO Mayen 


Ha pyc. 2a npwpenen rpacbHK Cc HaHeCeHHbIMH Ha HeM 9KCHepHMeHTas 
HbIMH JaHHBIMH, KOTOPbIt CBUJeTebCTByeT O HaJIMYHH UeTKO BbIparKeHHC 
KOPPeJIALHOHHOM 3aBHCHMOCTH Biifla 
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iia wsMepenuii ua puc. 2a (3fecb / — vacTubl mpaBusabHoh cbopmr; 
iB u 4—cOOTBeTCTBEHHO “ACTH yr, rpaBuaA MH KpeMHUCTOM NoOpospl c 
HOM CTeNeHbIO yrJIOBaTOCTH) TeoOMeTpHyuecKad KPYNHOCTh KaxKOl wacTHILbI 
JIcTaBsIeHa JMaMeTPOM paBHOOOBeMHO"O IWapa. OKCHePpHMeHTaJIbHbIe JaHHbie 
feUIbHBIX TOURK OT NpAMOH + 5%. 

IIIpH MaccoBoM MayeHuu YacTHIL yCIOBMA HX CTeCHEHHOFO OcaxKJeHusA OMpe- 


AMIOTCA OOBEMHOM KOHICHTpallveH s H uncnom 6. Ilo ananornun c oOfMHOU- 


; , ; ] G. 
ea me(t-69) 


Pues 2 
in yacTHUaMH HUCKOMYIO KOPpeJIAIMOHHYIO 34BHCHMOCTb MOKHO MpejCTaBHTh. 
Bue u,/u,(S, 6), THe U,—CKOpocTb cTecHeHHOrO nayeHHaA 4acTHL. 
Ha puc. 26 nmpuBemen rpaduk, Ha KOTOPOM HaHeceHbI JaHHbIe H3MepeHHli 
yacTHIL yrJiad W fpoOseHok KpemMHUuCTOH nopogzb (1, 2 u 3— cooTBeT- 
pe dpakuuh 5—3, 10—5 u 20—10™m), B mpemesax u3MeHeHHA OObeM- 
4 muloTHOcTH rugpocmecu 1,01—1,25. Suauenua u, onpexeenbl LIA ycwo- 
CBOOGOMHOTO MafeHHA UacTHI, WHamMeTp paBHOOObeMHOrO Wapa KOTOPbIX 
i mo cpesqHeMy MaMeTpy *pakuHl yKa3aHHbIX MaTepHaJiOB (onpeseuJAsICA 
SOBbIM cmoco6om). JlaHHble U3MepeHHH Ha rpacdwKe paciosaraoTcaA No mpsA- 
| 


H MPH OTKJIOHCHHH OTJ@JIbHBIX IKCIeCPHMEHTAJIbHBIX TOUCK OKOJIO — 7%. 
TakuM o6pa30M, UCKOMaA KOPpeJIAIHOHHaA 3aBMCHMOCTb WIA ycJIOBUi 
ie TajleHWA TBEPAbIX uaCTHI, B TpyOax (pHc. 26) BbIpaxwaeTca pa- 
CTBOM 


i, ta me? (— 07), (3) 


e m= | —s—MopucToctb, T. e. OObeM MpocrpaHcTBa MexKy wacTHaMy, 
MOJIHCHHbIM 2KUKOCTbIO, B eMHHWe OObeMa FHApocmechH. 
4. KunemaTuueckwe XapaKTepHCTHKH MoToKa, Hecyljero TBepyble wac- 
bl, PaccMOTpeHbI B paOoTax (*,°). CooTBercTBylollve H3MepCHHA MpPHMeHH- 
bHO K JIBM2KCHHIO HeEOJHOPOAHbIX J\HCMepCHbIX CHCTeM B TpyOax He NMpo- 
WMJIMCb. 
OnpiTbl To OnpemeseHHIO aOCOJIOTHEIX CKOpOCTeH J[BHXKeHHA OHHOUHbIX 
CTHIL BbINOJHANMCb CO BCeMH OOpaslaMH, AIA KOTOPbIX NOJYYeHbl CKO- 
CTH TporaHusd, CBOOoAHOrO MH CTeCHeHHOrO MaweHHA. IKCMePpHMeHTI TIpo- 
WWucb Ha CIelHaIbHOM CTeH]e — Ha TpyOax juametpamu 54, 63u 
MM—C IPHMeHeHHeM KHHOCbeMKM HM payMomeTpHyecKoro MeTOa M3Me- 
Huu (*). 

3* 995, 


| 
\ 


' ( JiwHamuyeckoe nogxo6ve MOTOKOB WIA YyCJIOBHA ABH2KeHHH oannea 
TBePAbIX YaCTHL BbIParxKaeTCA PaBeCHCTBOM 4HCEdJ FTo Hit bret “a 
='9D/(u— uy); Fr= gd/u2. Torga UCKOMy10 KOppeJIALMOHHYIO 3aBHCHMOC | 
MOXKHO SanvcaTb Tak: (lu — Uy — Uy) / u (9). | 
t Ha puc. 3a npeycTaBleHbl pe3yIbTaTbl OMbITOB B BHC rpapuka (se | 
1—7 — cooTBeTCTBeEHHO|KYOHKH YI, YTOJIb MeJIKUM, rpaBHl, MeTAJWIHYCCK } 
Wlapbl, MOPCKOH rpaBHk, Md) 

CTHJIHHOBbIe Lapbl H MeYeHE) 
yaCTHIbl KPeMHHCTOH Op) 
bl).  OkcnepHMeHTaJIbHE) 
TOUKH YAOBJeTBOPUTevIbI| 
pacnouiaraioTca BOJIH3u Kp | 
BOH, YTO CBHJeTeJIbCTBY|| 
O HaJIHYHMH KOppeJALMOHHG 
3aBUCHMOCTH BH]a 


u — Uy — 


u 
r = C8", 


rae .C =0 5. OC TOAHH| 
BeHuHHa; n= 1,5; u—OK 
peqHeHHad B TNonepedHo 
4 7 1? DI 24  CeYeHHH CKOPOCTh JBHKeHE 
BO H9) YKUKOCTH; Uy-— OCpewHel 

Puc. 3 Had CKOPOCTb JBHXKeCHHA Ye 

CTHIbI BUOJIb OCH TPyObl. — 

Tia cayyat JBHKeHHA OJHHOUHBIX YaCTHI B BepTHKaJbHbIxX TpyOa 
SKCMePHMEHTOM XOPOLIO MOATBeEPxKTaeTCA PaBeHCTBO: | 


Uy =uU— UU. 


Jl ycJIOBUA BHXKeHHA TBEPAbIX YaCTHLL B THApOcMecH MpH passHUHBI 
3HAYeHHAX S$ B FOPH38OHTAIbHOH TpyGe HCKOMYIO KOPPeJIAMMOHHY!O 3aBHCHMOCT 
MOXHO [pPecTaBATb Tak: (W—uy)/u(s, 5). Ha puc. 36 npnpegeH rpaduK, & 
KOTOPOM HaHeCeHbl JaHHble H83MepeHHA JIA MeUCHBIX YaCTHIL Yr HW KPeMHl 
cTbix nopoy (J u 4—nopogza mpaxunh 5—10 u 10—20 mm _ coorsercTBeHHt 
2 — uacTHlpl NOpok pasHol KpynHoctH B Mecke dpakunn 0,1—0,25 mm; 3 
yroub (ppakuuu 1-7 mM). OrTHocuTeabHO ynopaoueHHOe pacmomowKeHnne 9Kt 
NePHMCHTAaJIbHBIX TOYEK BOJIb MpAMOM CBUeTebCTBYeT O HaJHYNN KOppedss 
ILMOHHOH 3aBHCHMOCTH Bua 

De 


= Kad(1—s), 


u 
roe A=0,35, u—ocpeqHeHHad B MOMepewHOM CeyeHHH CKOPOCTb JBYKeHE 
nmoTOKa rHpocmecn. 

J\aa culyyad JBYXKeEHHA MaCCbI YaCTHIL B BePTHKaJIbHBIX TpyOaX BeJIMUHE 
u’ OUXKHa ObITb 3aMeHeHa Ha w’’. YcTaHOBJIeHO, YTO C YBeMYeHHEM KOHUEl 
TPallHH S OTHOCHTEJIbHaA CKOPOCTb JBHXKCHHA TBEPABIX YaCTHIL YyMeHbIWaenrK 
HW, HaKOHeL, mpH s~O0,2 u Conee AecbuuNT cKOpocTe TBepABIX “aCTHIL nO O 
HOWeHHIO K CpeHei CKOpOCTH NOTOKa WpakTHNeCKH OTCYTCTBYeT. 


Wxcrutyt ropuxcro zena Toerynuao 
Axkayemun Hayk CCCP > (Lbs 95S 


IWMTMPOBAHHAS JIATEPATYPA 


1A. E. Cmongupes, A. O. Cnuspakosckuit, Merogni 9KCHEPHMeHTaJbHb 
HccNeQOBaHH ABHKEHHA PAAPO- HW adpocMmeceft B PYAHHYHBIX TpaHCNOpTHBIX YcTaHOBKa 
Bonpocs: ropxcro gena, 1958. 2M. A. Benuxkanos, Jlunamnxa PYCJIOBLIX TOTOKO 
2, 1955. %B.H. Touuapos, J[puxenne nacocos, 1938. 4 W.-M. Munu, C. AU 
Sept, [uqpapanka 3epHucteix Matepuanos, 1955. ° I. B. Jlamen ko, [paBpurayo 
Hble MeToNb! COcrauenun, 1940. ® H. A. Muxaiinosa, C6opn. Ilpo6nembi pycoBE 
mpoueccos, 41953. 
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Jloknxayn Akapwemun nwayr CCCP 
1959, Tom 129, Ne 5 


TEOPHA YITPYTOCTH 


A. C. YOJIAH] 


KPYYEHHE YIIPYFOre CJIOA 


(IT pedemaeaexo dxademuxom H. H. Myexeaumeuau 20 VII 1959) 


aCCMOTPHM ylIpyroe paBHOBecHe HeorpaHuyeHHoro cJIOA, CKpy4HBaemoro 
€CTBOM MOBOpOTa CUeMJIeHHOrO C HMM 2KecTKOrO WTamma. 

CIM BBECTH WMJIMHApHyecKne KOOpAHHATH! (fr, ~, Z) HM CUHTaTb, 4TO OHA 
WuHaA NwOcKOcTh (z=) cJOA 3aKpenwieHa, a pyran (z= 0) mogBep- 
fea cKpy4MBaHMio NO Momaqke r <a, TO 3afaua CBO_UTCA K oMpexeue- 


) €MHHCTBeHHOM OTHYHOH OT HYJIA KOMMOHeHTbI CMeNICHHA Uy = u(r, Z), 
JIeTBOpATOUleli ypaBHeHHIO 
Oru 1 Ou u O*u 
2 a Bee a i Fie mace 0 (1) 
| Or cor. r dz 
i 
panmurnin ycJIOBKaAM * 
| tt |znn = 0; (2) 
| Ui ao= er Vv =< 8); ua = (r > a), (3) 
7. * - Oz |z=0 


}Ypapyenmio (1), KpaeBomy ycsloBHio (2) HM ycJlOBuIO Ha OecKOHeuHOCTH 
KHO YOBJIETBOPHTb C MOMOULbIO BbIPAaKeHHA 
co 


u(r, 2) =) A() “SER J, (rr) dh, (4) 


0 


A (\) — HensBecTHad (byHKUMA MapaMerpa HHTerpHpoBaHHsA. 
HogctaHopKka (4) B (3) cBO_HT NocTaBJIeHHy!O 3aavy K PelleHHIO NapHbIxX 
jerpaJbHbIX ypaBHeHH Buya 


| 


\ A (ad) J, (ar) dh = er, faa (5) 
0 


8 


\Acth mA), Qj dk=0, r>a. (6) 


Ona 


‘Ucnomb3ya meroquky, pasBuTyio B paOorax (**), MapHble ypaBHeHus 
'— (6) MoxHo cBecTH K HHTerpaslbHOMy ypaBHeHuIo PpesrombMa c Hempe- 
BHEIM agpom. J\na 2Toro mpeycTaBHM HcKoMylo BewMuMHy A (A) B Bure 


|* Bropoe u3 ycnosui (3) nomyyeHo npaApaBHuBaHueM HyJO KacaTe/JbHOro Hap sAKeHHA 


= ee (vu. — MOlyb CBura) Ha rpanuue z=0 sue wramna. IIpeqnonaraetca ele, 
Oz 
Ha 6ecKOHeuHOCTH (rf -+ oo) BEMMUNHA WU JOMKHA OCTABATbCA OFpaHHUeHHOH. 
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WHTerpasia OT HOBOM HeH3BeCTHOM (pyHKuH * ¢ (2) 


A() = th \ @ (t) sin Mt dt. ( 
: 


TlonctaHosKa (7) BO BTopoe H3 MapHbIX ypaBHeHH C HCMOJ/Ib3OBaHHe 
copmyvnt (*) 


Jo Qr)sinktdk=0, fT, (: 


Cae 


noKa3blBaeT, UTO ypaBHeHHe (6) Tox JecTBeHHO yoBseTBOpseTca. Ecau Tenef 
—Ah 


mpeyctasuTb thihh B Buge pasnoctu 1—-[>, M NOMcTaBATb (7) B MepBe 


M3 MapHbIxX ypaBHeHuli (5), To, Hcnoub3sya dopmyury (*) 


t 


Jy (Ar) sin tdi = ——— pg cole (‘ 

rVr—e i 
Mbl IIPHCM K PpdaBeHCTBY 

1 te (4) “ | 

aE iA —\9 wae\ — BN Bes estiw Ss iti—ncrs (1 

. | 


Jienmait B epBoM WH3 MOJIYYeHHbIX WHTerpaJiOoB 3aMeHY TMePpeMeHHbl 
t=rsin9, ucnomb3yA BO BTOPOM HHTerpasie H3BeCTHOe NpescTaBeHHe 


t/2 
= = \ sin 9 sin (Ar sin 9) dé (1: 
? 
H BBOLA O6o03HaYeHHe 
ou ooah : 
Gy) =\ Sj cosy dh, ar 
0 


MOXHO paBeHcTBo (10) MpeoOpas0BaTb K BURLY 


7/2 


\ rsin fy (r sin 8) — —\e [G (t —rsin§) —G(t+ rsin 6)] az| d0=sr?, (Ii 
0 0 


mpeAcTaBJAIOMeMy COOOM MHTerpadbHoe ypaBHeHue [I nemuabxa OTHOCHTeEbH 
(YHKUHH 


F(x)=x{9@——\e@IG¢—y—Ge+nlal, x=rsind, (1: 


liclob3ya TouHoe pellenue (°) ypaBHenua (13), Mel mpuxoquM K ypak 
HeHulo PpeyrosbmMa : 


a 


3 
oe aaa [G(t—x) —G (t+) dt=tex O<x<a), (I 
APO KOTOPOTO MOKeT ObITb BbIPArKeHO Yepes JOrapHdpMUyecKyi0 MPOH3BOAHY. 
P-cbyHkuun 
Pap / ix CA, baa 
Gv) = x, Re[b (1+ F)—9(F4 H)I. (i 


* OrHocntTebHO @(¢) Mpegnomaraetcs, uto 9(/) Hu 9’ (1) HeMpepbIBHbI B 3aMKHYyT 
mpomexytke (0, a). 7 
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TakuM oOpasoM, pelleHHe MocTaBeHHOH 3aqauH JaeTca cbopmysamu 
u (7), mpwuyem dbyHkyuaA —(t) RomKHAa ObITh HaliyeHa u3 ypaBHeHusa (15). 
j OrmeruM, uTO Hanps2%KeHHe NO, WITaMNOM MOxKeT ObITb HeMOcpeyCTBeHHO 
|paxkeHo uepes cbyHKunio ¢ (ft) 


Q 


a ( (t)dt 
A a ar ramet ey 
fea : Vz — if 
Ae 
§) Boruncuisa MOMeHT cH, NpwsOxKeHHEIX K WTamny M = —\\ tf dro, 
| 00 
pl TIPHXOMM K MpocTOMy COOTHOLIe- 
IO Ta6Oauna 1 
a : z ; 
M = 4np \ te (t) dt, (18) 0 ® 
é 
| : p=1 p=2 
DSBOJIAIOUIEMY BbIPa3HTb HeH3BeECTHOe 
qaueHHe yIrJia NOBOpoTa s uepes 3a- 
hHHOe 3HaUeHHe MOMEHTA. 0 0 0 
J\na uncwieHHOro pellleHud ypaBHe- 0,4 0,1076 0, 1383 
Mist (15) yqoOHO 3aMeHUTb UMHTerpad wee Wee at ee 
se 0,3 0, 3224 0,4094 
yYMMOW H IIPHMeCHHUTb MeTO] IMOCJIeqO- 0,4 0, 4288 0, 5388 
ATEJIDHIX MpPHOINKeHUH. 0,5 0,5348 0, 6632 
Pe3yIbTaTbl pacueTa JIA cuayuas, 0,6 0, 6401 0, 7813 
OT 0, 7447 0, 8928 
orya 1poMexkyToK (0, a), WemMica Ha 0’3 078485 09976 
JO uactet, mpuBezens! B TaOl. 1, npu- 0.9 0:9514 1096 
eM pacCMaTPHBaslocb jIBa 3HaveHHA 1,0 4,054 1,189 
el a p= 2 oTHollenua p—a/h. 
» TAO. | WaHbI TakKxKe 3HAYeHUA KOID- a Une oo User 
pHILMeHTa 
i iS 
M ( x mo (x) 
CaF 16pa? =\bo (). de, b= cieah lee @) = 4ae ’ (19) 
0 


japaKTepH3ylollero CBA3b MoMeHTa M u yrsianosopota s. lua cayyan nomy- 
[pocrpaHcTBa (h = oo) umMeem: G=O0, w(&)=§ a='1/3, To coBnamaeT c 
{3BeCTHBIM pe3yJIbTaTOM (cM., Halipumep (°)). 


@u3uKO-TeXHUYeCKH MWHCTHTYT Tloerynu10 
Akajemun uayk CCCP 12 V 1959 


WMTHPOBAHHAA JIMTEPATYPA 


DH. oH. dheoenes, JAM, 114,.Ne3 (1957). 2 H. H. TeGgenes, (KIO, 227, 9 
1957). *®H.H. Jle6enxes, A.C. Ypaaug, Mpuxa. matem. u mex., 22, 3 (1958). 
r.H. Barcon, Beccenesn byHxuuu, HWJI, 1949. ° E.T. Yurrexep, I.H. Bar- 
ou, Kype coppemeHHoro auyamu3a, 1934. ® H. A. Poctosymes, IIpuxa. matem. u 
ex., 19 1 (1955). 
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Jloxnayn AkaweMuH HaykK CCCcr 
1959. Tom 129, Ne 5 


ACT POHOMH 


JleiictsuTesbupii unex AH YCCP H. Il. BAPABALNOB HM W. H. JIMMCKHA 


NEPBbIE PE3YJIbTATbI ®OTOFPA®HPOBAHHA HEBHAMMOK 
C 3EMJIH CTOPOHDbI JIYHbI 


(ITpedctaszeno akademuxom A. B. Tonuuesoim 14 XI 1959) 


Kak yxKe coo6mtaiocb, 4 okTaOpa 1959 r. Oblm NpoHsBezeH yCHellHbIh 3 
llycK TpeTbeli KOCMHYeCKOH pakeTbl, KOTOPaA BbIBea Ha 3aaHHy!O OpONT 
aBTOMAaTHYeCKylO M@KIWaHeTHy10 cTranumio (AMC). Llenbio 3anycka AM 
ObIIO pelieHHe pxAa MpoOsemM NO HCCIeELOBaHHIO KOCMHMYECKOFO MpocTpaHcTB 
H Mogyyenue cororpauyeckux us06paxKeHHi OOpaTHOH cTopoub! JlyHbI 
ee KpaeBbixX 30H. @oTorpatbupoBanve JlyHbl MpousBoquJIOcb C paccTOAHH 
65200 km (Hayao doTrorpadbupoBaHua) — 68400 KM (kOHel, oTorpadup 
BaHua), Korga AMC Haxogusiacb NpHOIM3HTeIbHO Ha IpAMOHM, COeMHAIOUL 
Coanue u Jlyny. PororpabupoBaHue MpousBoxusocb KaMepoH C JByMA OOb 
€KTHBaMH: IlepBbIii C OTHOCHTeJIbHBIM OTBepcTHeM 1:5,6u Fy=200MM 4H BTOpO 
C OTHOCHTeJIbHBIM OTBepcTHeM |:9,5 4H F,=500 mm. IIporpammonv Obluio mpeny 
CMOTPeHO NOJTyYeHHe CHUMKOB C pa3JIMUHOH Skcno3suuNeH. 3a 40 MuHYyT padoT 
KaMepbl OOpaTHad cTopoHa JlyuHbl Obluia cshbotorpaupoBaHa MHOrO pa3. Bpi 
OpaHHoe Bpema cotorpadupoBanua NosBomun0 AMC noswyuHTb CHHMKH OOJIb 
wel uwacTH HEBHZHMOH c Semsm ToBepxHocTu JlyHbI HM HEOOMbLUIy!IO OG6MacTb 
y2Ke H3BeCTHbIMH OOpa3s0BaHHaAMH. Haanuune yka3aHHOH OOacTH Ha MoOTO- 
rpauax CylecTBeHHO OOeruHsiO CeeHorpaduyeckylO NPHBA3KY HOBBIX O 
pas0BaHHH JIyYHHOM MOBepXHOCTH, OOHapyKeHHBIX Ha ee OOPaTHOH cTOpOHe. 
YcNOBHA OOpadoTKH PoTONMeHKU, POTOTeMeBHSHOHHAA allMapaTypa, MeToquKa 
Tepeqaun NOJyYeHHbIx H306paxeHul JlyHbI Ha Semsio u Apyrue WaHHble onyOH- 
KOBaHBI (?). 

B uallle pacllopsxKenhe WIA HCCJeOBaHUA ObIIO Mepeqano Gombuoe UHCI: 
KajIpOB, IOJIyYe€HHbIX KaK C OOBeCKTHBOM, HMeIOWIMM (OKycHOe paccTOAHHe 
200 MM, Tak H Cc OObeKTHBOM Cc *oKycHbIM paccTrosHHem 500 mM. Buayasie Kaxk- 
Abii OPWrHHaJIbHbIA HeraTHB IpOCMaTPHBaJIcCA HaMH Ha CMelWasbHOM MIpo- 
€KIHOHHOM allllapaTe B yCJIOBHAX ONTHMaJIbHOrO yBelHYeHHA. TakKuM OOpa3s0M 
ObIIH OTOOpaHbl WIA MpeqBapHTesMbHOrO UccMeLOBaHHA HanOoee yauHble 
HeraTHBbl, COWep2kalllve HaMMeHblllee UHCIO NMOMeX B Bue MOMOC TeeBH3HOH- 
Horo pacTpa, Nepecekaloulux u3s06paxkenne JlyHpr. Ha cuumKax puc. | u 2 
MpeAcTaBenbl OTNeYaTKH C JBYX TaKHX H€FaTHBOB, MOJIYYeHHBIX COOTBeTCT- 
BeHHO IlepBbIM H BTOPbIM OObeKTHBaMH oTorpauyecKkol KaMepbl, Y KOTOPbIX 
Ha OCHOBaHHH CKpylyJle3Horo COMOCTaBJIeHHA MHOTHX oTorpaduli CHATHI MO- 
MexXH. 

J{18 COXpaHHOCTH YHUKaJIbHbIX HeaTHBOB jabHeliaa paoota IIpOBOJH- 
ach YaCTHYHO C MO38HTHBHBIMH OTI€YaTKaMH, CJeJIaHHbIMH B COOTBETCTBCHHO 
OouIbleM MaclliTa6e, a Takx%Ke Cc OTMevaTaHHbIMH Ha TwienKe MO3HTHBaMU 6e3 
H3MeHeCHHA MacliTa6a. B nocuexyiouleM OpHruHaJIbHbIe HePaTUBbI HCIOIb30- 
BaJIuCb JIMWIb JJ KOHTpOJA. 

Hsyyenne dororpapul, nomyyenupix c Pa3JIMUHBIX KapoB, H HX COmo- 
CTABJICHHE Cpa3sy %Xe MO3BOHIO OTOAKLecTBUTh Mope Kpus3ucos (Mare Crisium), 
a 3atem u Mope Ms06uaua (Mare Foecunditatis), Mope Tym6ounazta (Mare 
Humboldtianum), Kpaesoe Mope (Mare Marginis), Mope Bown (Mare Unda- 
rum), Mope Ilexpi (Mare Spumans), Mope Cunra (Mare Smithii) u }Oxknoe Mope 
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c. 1. Pororpadua oOpatTHon cToponb! JlyHbl, MOMyYeHHasA C OoOpTa aBTOMAaTHYeCKOH MexKMaHeTHONM 
cTaHlMH (poKycHoe paccTosxHue o6bekTHBa 200 mm) 


7T. 129, Ne 5, BapaOamos u Jiunckui 
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NC Potorpapua o6patuott cTopoub! JlyHbl, nomyyenuaa c Oopta aBromatuyeckort M@>KI1aHeTHOH 
CTanuun (pokycHoe pacctosuue OObeKTHBa 500 mm) 


(See 


+. 8. Pacnpemesenne oGbekToB Ha HeBHAMMOH c Seman cTopone JIyHbi, BbIABJIeCHHBIX IIpH 
JIBAPUTeMbHOH OOpaboTKe oTorpaduli, MoMyyeHHbIX Cc OopTa aBTOMAaTHYeCKOH MexKMaHeTHOH 
Huu. J — Bompuioe KpatepHoe Mope ZHametpom okosio 300 kM— Mope Mocxsbl; 2 — 3anuB 
pouastos B Mope Mockspl; 3—npogomKenue IOxunoro Mops Ha oOpatHoli cTopoue JIyHbl; 
-Kpatep c WedTpatbHo ropKoi —IvomKkoscKu; 5 — Kpatep ¢ WeHTpatbHol TropKon — 
MoHocoB; 6 — xpatep 2Komuo-Kiopu; 7 — ropHpit xpe6etr Copetcxul; 8& — Mope Meurui. 
{CKUMU WndpaMH O6o3HayeHbI OObeKTE! BUAMMOM YacTH JIlyHEI: J — Mope ['ymOoupgrAa; II — 
pe Kpusucos; //[ —Kpaesoe Mope, uMelonlee mpofoumKeHHe Ha HEBAAHMOH CTOpOHe Jly Hut; 
—Mope Bon u Mope Ilextt; V — Mope Cura, uMetomlee npoxouKeHHe Ha HeBUAMMOH YacTH 
upt; VJ — Mope Ianogopogua; VII — lOxnoe Mope, uMeiomee mposomKeHve Ha OOpaTHOH cTo- 
pone Jlynpi 


je Australe) Yka3aHHble O6pa30BaHHA YeTKUM OOpa30M OOO3HaYeHBI Ha 
|IIMHCTBe H3y4aBluxca otorpadun. 
aK H CJIEMOBaIO OMKULaTb, MPH paCCMaTPHBaHHH NO, COBepWIeHHO He- 
{HbIM YIJIOM 3PeCHHA W3MeHHJICA IIPHBbIGHbIA KOHTyp Mops Vso6nuaua u 
"i Kpusucos. Oco6eHHO 9TO 3aMeyaHHe OTHOCHTCA K KpaeBbIM 30HaM. Xopo- 
msyseHHoe LOxxHoe Mope, B KoTOpoM kK tory oT Kpatepa Tanno uMelotcs 
f€pHbIe MOPA, OKasaJlOCb B 3HaYHTeIbHOH CBOeH YaCTH PpacrlOJIOXKeHHbIM 
sOpaTHoH cropone JlyHp. [panuyp: }OxxHoro Mops, pacnomoxKenuble Ha 
THOM CTOPOHe, UMEIOT HelIpaBHJIbHyl0 H3BUJINCTy!O opmy. Mope Cmuta, m0 
jHeHuIO Cc TOxubIM Mopem, uMeer Goulee OKpyrvioe OvepTaHHe HM C 1O*KHOL 
lOHBI B HerO BpesaeTcA ropnctad oO6nacTb. Mope Cmuta 3HayHTebHOL 
YaCTbIO TaK%Ke PacMOJIOKeHO Ha HEBHAMMOH c Semsu cTopoHe Jlyubl. 
eBoe Mope, y KoTOporo BHAHMas Cc SeMJIM YaCTh XapakTepusyeTCA OUeHb- 
KHM aJIbOe10, Ha H3y4aBLUIAXCA HOTOrpapuAX HMeeT BLITHHYTYIO PopMy H B 
huBonooxKHOM OT Mopsx Kpusucos HallpaBsenuu uMeer yrayOneHne. 3Ha- 
IbHaH YaCTb erO, PacMoOO*KeHHaA Ha OOpaTHou cTopoue JIyHbI, 1O-BHAHMO- 
\MMeeT Tak2Ke OUeCHb HH3KOe abOeqo. CuleqyeT OTMETHTb, YTO BUAHMOe C 
MM Kak Obl JieKallHM B rytyOoKoli HHsMeHHOCTH KpaeBolt 30HbI Mope Tym- 
PaTa uMeeT cBOeOOpasHy!O rpylleBusHylo POpMy C HSBHJIMCTbIMH KpaAM#,. 
ja OCHOBe TlepBoro MpesBapuTebHOrO UCCMeAOBaHHA MMEIOWMXCA MOTO- 
DMM MOXKHO 3aKJIIOUNTb, YTO Ha HeEBHAMMOH uacTH JIYHHOH NMoBepXHOCTH 
OaqaroT ropHbie pationbl. Mopel, NOAOOHLIX MOPAM, PacCIOJIOXKeHHBIM Ha 
MoH c Semum actu JIyHbl, Ha OOpaTHOH CTOpOHe O¥eHb Maso. OTueTIUBO 
2AIOTCA KpaTepHble MOPA, exKallve B WXHOH MW MpHIKBaTOPNaJIbHOH 
icTAX. CyleyyeT yKa3aTb, YTO BCA OOMaCcTb OOpaTHOH cropouH JlyHbI, IpH- 
atoulaA K 3allaqHOMy. KpaloO, HMeeT aIbOelO MpOMexKYTOUHOe NO BeIMYHHE 
Jy asibOeqO Mopei u ropuerTHx obsacteH. Ilo orpaxkaTebHOH cnocoOHOCTH 
(oOsacTb cxoqHa c oOvacrbio JIyHbI, paclosoxKeHHOH Mexky KpaTepamu 
o, Ilerapuyc u Mopem Hextapa. 
Fa roro-roro-BocToK oT Mops Tym6oubaATa BOM3u yKa3aHHOH BbIWe OOvIacTH 
> MECTaMH IIpepbiBalollaicaA ropHat Wellb OOULeH MpOTAxXeHHOCTHIO CBBILEe 
KM, [epexoqsllad vepe3 39KBaTOP HU MpocTupaloulaica B 1OXKHOM 
Wapuu. 3a ropHok Wenbi1o pacnosoxKeH OOWMPHbIN MaTepHK C NOBbILIeHHOK 
AKATeIbHOH cmocoOHocTbw. YKa3saHHOMy YOpHOMy xpeOTy IpHcBOoeHO 
BaHHe CoperckHl. 
3 o6acTH, OrpaHvyeHHOH KOOpyMHaTaMH: Wupota + 20°++30° u Jou- 
1 +140°—-+160°, pactosoxeHo KpaTepHoe Mope ZHamMeTpom OKOwI0 300 KM, 
poe Ha3BaHO Mopem Mocxspl. B toxKHOM YacTH 9TO MOPe 3aKaHUHBAaeTCA 
MBOM, KOTOpbId Ha3BaH SamuBom AcTpoHaBToB. B  10xHOM NovyWwapHn, 
HOHE C KOOPAMHaTamu: WupoTra — 20--—30° u gourora + 130°, pacnosoxKeH 
bIOH KpaTep JMaMeTpoM cBpILe 100 KM c TeMHbIM JHOM HW APKOH WenTpavb- 
KOPKOH, OKPYXKeHHbIM CBeTJIbIM WHPOKHM BaJIOM, KOTOPpOMy IIpHCBOeHO 
BaHHe [[uoukKOBCKUH. 
B61u3u ropHoro xpe6ta CopeTckHi, co cropoubl Kpaeporo Mops, B pakoue 
oThI + 30° pacnooxweHa rpynna us yeTbIpex KpaTepoB. OjMH H3 STON 
MMbl, HavOoulee KpyNHbIH, WHaMeTpoM oOKOJIO 70 KM, C 3aMeTHOH ILeHT- 
bHOH TOpKol HasBaH WMeHemM JJomMoHOCOBa, a KpaTep H3 STOH rpynnp, 
G6omee yjlasieHHbIli oT xpeOta, —)Komuo-Kiopu. Popma AByX Apyrux kpa- 
OB W3 3TOM rpymMbl TpeOyer yTouHeHua. B MpHskBaTOpHaJIbHOH Movoce, 
yomrote oKoo -+110° umeerca OT ebHbIM KpaTep KpyrsoH dopmpl. B 1ox- 
Novyiliapuu, Ha Kpato AucKa JlyHbI, WpuMepHo Ha Jourore Mopa Mockspl 
ToioweHoO Oombwioe Mope Meursl, mo-BuqHMOMy, MpoyosnKalolleecA Ha 
roi cropone yucka. Haq Mopem Meutpl, B MpH9KBaTOpHaJIbHOH 30He, 
Kpalo .WcKa pacnoulowKena OOWIMpHad O6acTb C pe3KO TOHMXKeHHOM OT- 
‘ATCJIBHOH CIOCOOHOCTBIO. 
Kpome mepeyncaeHHoro, Ha cboTorpadusax uMeloTCH OOwlacTH CO CJlerKa 
DILMCHHOM HM MOHWKeCHHOH OTPaKaTeIbHbIMH CMOCOOHOCTAMH HM MHOTOUKC- 
HbIe MeKHe JeTamu. IIpuponxy 9THX AeTaseH, UX POPMy HU pasMepbl MOXKHO 
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Oy eT YCTAHOBHTb Ha OCHOBE yrlyOJIeHHOTO H3y4eHUA HMelOMLUXCA PoTorpa} 
Ha cunmkKe puc. 3 MpeqcraBseHo pactipezeseHve OObeEKTOB, BbIABJICHHBIX 1} 
ipeqBapHTesbHOH OOpaborKe otorpaduli, nomyyeHHBIx c Sopra AMC. Crs 
Had JIMHHA, NepeceKalollad# CXeMy,—JIyHHbIM SKBaTOP; WITpHXOBas JIMHU:! 
rpaHulla BHANMOl HW HeBHAMMOH c SemsH OOacTelt JYHHOM MOBepxXHOC} 
CIJIOWIHEIMA JIMHHAMH OOBeJeHbI Tak2%Ke OOpas0BaHuA Ha OOpaTHOK cTopi| 
Jlynbl, JOCTOBepHO yCTaHOBJIEHHbIe B Tpollecce MpesBapHTeIbHOH OOpabo:} 


{ 
i 


i 
i 


HeHua (bopMbl. TouKkKaMM OKpy2KeHbl [eTaH JIYHHOM MOBepXHOCTH, KsAaCCHl) 
Kalua KOTOPHIX yTouHAeTcA. B ocTadbHOH YacTH MpOH3BOANTCHA [LaJibHeul| 
HcCJIeqOBaHHe MOJYYCHHBIX MaTepHaJioB. | 

B 3aKJIIOUeHHe MBI BbIPAKaeM CBOe OesrpaHHyHOe BOCXMIULeCHNE KOJVJIEKTH 
‘COBETCKHX YUCHBIX, HHXKeHEPOB MH paOoOuHX, OCYULeCTBHBIIMX BeJIMKHH Hal 
HbIi MOLBUr — BbIBOX Ha 3afaHHy!O OpOuTy MepBol aBTOMaTH¥eCKOH Mex} 
HeTHOH CTaHIHH, COBePpUIMBIIeH peBOJIONMIO B MeTOaxX HcceqoBaHHA HeC 
HBIX T@JI. 

Mb BbIpaKaeM CBOIO TwlyOoualllyio OwlaroqapHOCcTb 3a OKa3aHHy!O 1H 
4eCTb — BO3MOX%KHOCTh MpOBecTH UccweloBanve MepBblx doTorpadu He 
mquMOoH c Semum cropous! JlyHbI—u 3a MOMOMb, KOTOPad pu 39TOM Obla 
OoKa3aHa CIlelMavIMCTaMH pa3HbIX pouver. 


Ilocrynumo 
AO GSE) 


IWMTMPOBAHHAA JIMTEPATYPA 
1 Tlepppie cotorpadun oOpaTHoH cropount JlyHpt, W3q. AH CCCP, 1959 r. 
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Joxaans Akagemun nayk CCCP 
1959. Tom 129, Ne 5 


ACT POHOMH ff 


B. T. MAJIYMAH 


HABJIOMEHUA OBJIACTH WEHTPA FAJIAKTHKU HA BOJIHE 
\ 33,3 cm HA BOJIBINOM PAX WMOTEJIECKONE TAO - 


(IT pedcmaszeno axademuxom B. A. AmO6apyymanom 6 VIII 1959) 


B urone 1959 r. Ha OoubutoM paquoreneckone TaBHol acrponomMyecKkoli 
eppatopna AH CCCP (!) ua BoaHe 2% 33,3 cm npoBoquuch HaOmOLeHHaA 06- 
TH Weutpa Tanaktuku (ucrounuKaCrpenen-A, « = 265°79, 6 = —28°94*), 
OeHHOCTh STHX HaOIONeHHH MO CpaBHeHHIO C MPOBeAeCHHbIMM Mpexye 3a- 
yaeTCA B TOM, 4UTO OHH MPOBOAHIHCb Ha pafMoTemecKone C BbICOKOH pa3- 
MarollleH CHIOH, MO3BOJIMBUICEM BbIABHTb CTPyKTypy ucTouHHKa Crpeneu-A. 


a 
NAG 
wt 
wk NZ ae 


Puce. 1. a — kpuBaa MpoxomweHua UcTOUHHKa Crpeneu-A Ha 33,3 cM; 
) 6 — ocpeqHeHHasd KpHBaA Mpoxo*K enna 


B paGore ucnoub30BasIcaA paspaOoTaHHblit B maBHOH acTpoHomMuyecKOH 06- 
DBATOPHH MOYJAWMOHHBIM LWHpOKOMOJIOCHBIN MpHMeMHHK mpsxMoro ycn- 
HUA Ha (ByX Jlammax Oerymlel BomHEI (°). [IpHemHuK MMe NOOcy mpomycKa- 
a 60 Mru, 4yBcTBHTeIbHOCTh M0 aHTeHHOH Temuepatype AT,<1° K npu 
CTOAHHOH Bpemeun 5 cex. «HomeBana» WHarpamMa OoJbuoro pasMoTemeckona 
ela B TOPH30HTaIbHOM MJIOCKOCTH IWHpPHHy MO NOMOBAHE MonHOcTH 13’, 
B BePTHKaJIbHOH mocKkocTH 7°5. 

Ha nosmyueHHbIx 3amucax (pyc. 1) oTyeTMBO BUAHa COKHAA CTPyKTypa 
TrouHHkKa Crpenen-A. On cocTouT 43 JByX KOMMOHeHT: 43 KomnOHeHTHI Ne |, 
TOPaA UMEeT MaJIble yIVIOBbIe Pa3MePbI, MH H3 MPOTHA2*KeHHOM KoMMOHeHTH! Ne 2. 
AnmpokcumupyaA AuarpaMMy aHTeHHbI rayccoBOH KpPMBOH M pesnomaras, 
Oo pacmpesemenue ApKocTH KkomnoHeHT NeNe 1 u 2 TakxKe rayccoBo, MbI NpOHusBe- 
OWeHKM yIVIOBbIX pa3MepoB 3THX KOMMOHeHT. Komnoneuta Ne 1 umeer nosy- 
IDPHHY 9,5’, KomnoHenta Ne 2 nomyuiMpuHy pol 25. 

OcpeqHeHHaad KpuBas (puc. 16) uMeeT CHMMeTPHUHYIO (OPMY OTHOCHTEJIbHO 
1, IIPOXOMAmel vepes ee BEpLIMHY. OTO OOCTOATEbCTBO yKa3bIBaeT Ha (UsH- 
cKYIO CBA3b KomMmOHeHT NeNe | u 2, Tak Kak TeOMeTPH4eCKadA BePOATHOCTH 
Ib TOUHOLO CJIYYaHHOFO MpOeKTHPOBaHHA WeHTPOB OOCMX KOMIMOHEHT Ha OAHY 
Ty %e TOUKy HeGecHol ccepL! uMeeT mopsyoK 107°. Takum o6pa3om, Hajo 
waraTb, UTO UcTOUHUK Crpesen-A B caMoM Jee HaXOJUTCA B OOaCTH WeHTpa 


* Koopauuatel B3ATbI H3 (4). 
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TaakTuku, a Komnoneuta Ne | copnagjaer c ee AQpom (ToOuHee, C rasoBOH C| 
cTaBaariouleH spa). 
Panee Crpeney-A uccieqoBasicad Ha MHOrHX BomHax (71). 
Crpeneu-A uccmeqoBasica Ha OOJuIbUIOM pafMoTesecKkome TakxKe Ha BOJIH¢| 
» 3,2 cm ud 9,4 cm (3). Ornomienue norokoB ot komnoHeHT NeNe 1 u 2 1) 
» 33,3 cM H Ha) 9,4 CM paBHO COOTBETCTBEHHO 4/15 H 1/g, a HX OTHOLMEHHE Ha h 3,2 (1 
Gombe 4/2 (qaHHble Had 9,4 cm u 43,2 cm mpegocraBsenb! aBropy IO. H. II) 
pHuckuM JO HX OMYOMKOBaHHA). ITO yKa3blBaeT Ha KaveCTBeHHOe pa3JIHul| 
cnekTpoB KomnoHeHT NeNe | u 2. Tlo-Buzumomy, Kommoneuta Ne | uMeer Te} 
JIOBy!0, a KoMMOHeHTa Ne 2 HeTenJIOBy!O MpHposy. 
Kpome komnonenut Ne 1 u 2 Ha HalIMx 3amMcax BUeH CaO‘ MpOTAKeHHB| 
cpoH u3ayuenua Muaeynoro Ilytu. | 
B 3aks04eHHe aBTOp BbIparkKaer r1yOoky10 OsarogapHocTb mpod. C. 9. Xai} 
kuny 4H, JI. Kaligqanoscxomy 3a pykoBogerso padotoi, a taxxe fO. H. Ili 
pulickomy, K. I]. Byrycosy u B. W. Fombuesy 3a coBeTbl MU MOMOMIb B paooni 


Iloctynuso 
26 VII 1959 


LHTHPOBAHHAS VIMTEPATYPA 


1¢C.9. Xanxuun, H. JI. Kat qgaunosceku ih, [lpn6oppt wu TexuH. 2kcnepHMeHTé 
Ne 2, 19 (1959). #7 K. TI. Bytycos, B.A. Toampues, Msn. PAO (1959) — 3am 
yvatH. 310. H. Wlapuuckun, TAH, 129, Ne 6 (1959). 4G Westerhow 
Bull. Astr. Inst. Netherlands, 14, 215 (1958). ® F. Haddock, T. McCulloug@ 
Astr. J., 60, 161 (1955). © B. Mills, Observatory, 76, 891 (1956). ?’C. Shain, Austra 
Phys., 10, 195(1957). ° J. ReaDient ssc) EB. Lier ores eels St ent ti p.enn oi Cam 
240, 278 (1955). ° J. PL Denisse Bs Lienoixy Jae. ot ein bien. Gamma 
244, 3030 (1957). #2 F. D. Drake, Sky and Telescope, 18, Ne 9(1959). 11H. J 
Kat#ganoscxunik, H.C. Kapnames, H.C. UWKa0Bcknu ii, TAH, 104, 517 (1954) 
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Workaaye Akagemun nayk CCCP 
1959. Tom 129, N 5 


TPEO®PH3SHKA 


K. ®. TANK 


ONPENEJIEHWE OBLIETO YPJIA HAKJIOHA JABYXMEPHbIX 
PEOJIOTHYECKUX OBbEKTOB NO PE3YJIbBTATAM 
rFPABUTAWMOHHbIX WH MATHHTHbIX H3MEPEHUM 


(ITpedcmaeaeno axademuxom B. B. Ilyaetixunem 10 IV 1959) 


IO6ulHH yroul HaKJIOHA Tela MOXKET CYXUTH OFHOM U3 CYLLeECTBeHHBIX Xa- 
KTepHCTHK H3y4aeMbIX TeosorHyeckux OObeKTOB. JIA ByXMePHbIX Ted, 
MarHMUeHHbIX B BePpTHKaJIbHOM HampaBseHHH, A. I]. Ka3ancknii (7) nomyyunu 


xX 


2.§ Hx 
tga, = a ; (1) 
x 2 i CLG 
\ i ae 
TX 


Xx 


-o — OOULMM yro HakoHa ceyenusa Tela; H u Z — aHoMaJbuble 3HayeHHuA 


TaBJIAIOULHX HAlpAYKCHHOCTH MarHHTHoro oA. IIpu stom 3a oOulMH yrou 
<JlOHA Tela & IPHHAT VFO, COCTABJIEHHbI OCbIO x H WMHHeH AB, npoBewenuHoli 
e3 CeYeHHe Tela TaK, UTOObI CyYMMa KBaf[paTOB PaCCTOAHHM OT STOH MHHUU 
JOOOH TOUKM CeyYeHHA Tea MO Bep- 
aJIH OblJIa MAHMMaJIbHOH (cM. puc.1). 
Buipaxeune (1) cnpaBeQJIHBO TOJIbKO 
A 3HaAUeCHHAX X OUeCHb OOJIBINIHX, HO 
(MUHbIX OT OecKoHedHOCTH. II pu xr 
iBaa YacTb paBeHcTBa (1) mMpeBpa- 
eTca B HeompeleseHHocTb Bua 0/0. C 
[bIO H30e%KAaTb STOO MbI NpediaraeM 
1HATb 3a OOULHH yroul HakJIOHAa BY X- 
)HOTO Tela yrol MexKAy OCbiO xX U 
(OH HW3 TIaBHbIX IWeHTPaJIbHbIX oOcel 
eHHA X, (puc. 1). B stom caryyuae, Kak 
eCTHO H3 M€XaHHKH, 


nl eee (2) 
coe kW el hae IT ee 
1D OE 
Pie, fl 
My, :, — UWeHTpOOexKHbIt MOMEHT HHEPILMH CeYeHHA Tesla OTHOCHTebHO 


H xX, WH 2,3; My, M., —2kBaTOpHabHble MOMeHTbI WHEPIHH CeyeHHA Teva 
TBETCTBCHHO OTHOCHTeJIbHO OCeH xX, HU 2). 

IlepeHecem Hayao MPAMOYFOJIbHDIX KOOPAHHAT Ha MOBepxXHOocTs 3emuu B 
WeHTp TaxKecTH ceyeHuaA Tesla. B 3sTomM curyyae 


M,, 24° Mion: M., == M: = Ze », (3) 
4005 


rye Z,—TayOuna fo WeHTpa TaxecTH ceyeHuA Tena; S — Monjaytb Tonepy 
HOrO CeYeHHA Tela. 

YuuTbipad MpWBeeHHble BbIllie 3aMeuaHHA, MepenmuuleM BbIparKeHHe YI 
HaKJIOHa CeYeHUA & Yepe3 COOTBETCTBYIOWIHE MOMEHTbI HHEPI\HH OTHOCHTEJIB| 
ocell X M 21, MPOXOAAIHX Yepes IIMMeEHTP TH*KeCTH S9TOTO CeYeHHA: I 


oe 
M,—M,,— 28 


tg 20 


Vissecruo (1), uTo BxXOAAlMe B BbIparxkeHve (4) MOMEHTbI HHEPILHH M BeJHY 

Hbl 2, H S MOryT ObITb HeMOCpeACTBEHHO BbIYMCJIeHbI NO pe3syJIbTaTaM Tpa 
TALHOHHBIX HaOmoneHuh. IIpu 3TOM, B CBA3H C MHOFrO3Ha4YHOCTbIO TaHreH( 
NOmwyuaioTcsA YeTbIPe PasMUHBIX yruia a. Bwi6! 


TaOauna ft W3HUX 3HAYCHHH, OTBeCUAIOILUX MOJIOXKeHHIO O} 
X,  CoBnafaroulell C MaKCHMaJbHOM IpoT} 
Myo, |My—Mz,—2%4S ovina 2KCHHOCTbIO Tea, MOKET ObITb BbIMOJIHeCH 
3HaKaM MOMeHTOB (cM. TaOu. 1). 

Huxke mpusogsitca (popMysbl [1a ompered’ 
ss ae on ae HUA UHCJICHHBIX SHaYeHH a MO pe3syJIbTaTii 
S0 oh epee rpaBUTallHMOHHbIX HM MarHHTHbIX H38MepeHHH, Mj 

<—n/4 JIYUeHHbIe WYTeM MCMOJIb3OBAHHA U3SBeCTHBIX 3 
>0 <0 0>a>—7/4 pBucumoctel (1) MExKYy pe3yJbTaTaMH 9TUX F 


MepeHHH HW MOMeCHTAMH HHeEpuHM Tevla. 
1. Ilo pe3ysbTaTaM rpaBHTal\MOHHbIX H3MepeHHi 


18-20, ( 
co 
ny oe 
= —0o 
z= co 4 ie) 2 3 , 
fo) co co ) | 5 (2V,+ S V,dx) dx| 
1 \ [eve-—| (WV, += \ V,dx) dx| dx — at 
ro meee SRE ‘ V dx 
Co) 
tg 20,'== (( 
co 
\ xe ax 
= —co 
a es fh es) 2 
oo a co \ (anges i XV ,, dx) de 
\ [2 x2 a, \ (@Ves— =| wW dx) ar Ae 5 exes 
—oo =o —0o he: 42 j Vy dx 
—oo 


rae Vx, Vz, Vez U Vzz—COOTBETCTBYIONINE MPOU3BOHbIe PPpaBHTalLMOHHOTO HA 
TeHUMasia; X — TeKyllawd KOOPMHaTa JekKaPpTOBOH CHCTeMbI C HavaJIOM B 3H 
IeHTpe TH*KeCTH Tevla. 

2. Ilo pe3yJibTaTaM MarHHTHbIX H38MepeHHH MPH YCJOBKU MpOn3BOJIbHO 
HallpaBJiGHKA HAMA@FHHUeHHOCTH OOBEKTOB HelMocpesCTBeHHOe oOMpeneeHue 
HeBO3MOXKHO. JLia 9TOH eM BOCTIOJb3yeMca COoTHOIeHHeM ITyaccona Mex) 
MpOH3BORHbIMH MarHHTHOrO HM TpaBMTallMOHHOFO. NOTeHILMasIa OHOPOHO H 
MarHHUeHHbIX JBYXMeCPHbIX OObBEKTOB: 


Vig = “© (Zsini + H cosi); Vez = “© (Zeosi—H sini), ( 


rye i— yrou, COCTAaBJICHHbIA BEKTOPOM HaMarHuveHHOCcTH | BeDTHKaJIbIoO. 
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paOote (*) HaMM OblIO mOKa3aHO, 4TO yrou i MOxeT ObITh onpeevieH 
OTHOIMeHHA 


(ee) 


5 xZdx 
i = Arctg ———" (3) 
j xHdx 


OO) 


PacnOlarad 3HaUCHHAMH i, BLIMHCJISICM BTOPbIe MPOH3BOAHbIe PTpaBUTAalHOu- 
) MOTeHW Hawa. 
OJIbSYACb BbIUMCJICHHBIMH 3HaueHHAMH Vy, H Vz, 43 ypaBHeHHua (6) JerKo: 
MM OOWWMK yroul HakwOHa Tela. [I[pu 9ToM, BBUAY OMHOPOAHOCTH YACTUTeENA 
aMeHaTaJIA KOHEYHOM (OPMYVIbI, MOXKHO OUPeNeIATh He AOCOJIOTHIC 3Haue- 
BTOPbIX MPOM3BOAHBIX PpaBHTaMOHHOFO MOTeHWMaJa, a BEMUHHbI UM Mpo- 
HOHAJIbHBIe, T. €. 3HAHHE KOSppuunenta ko/J He OOAZATEIbHO. 
3aKJOUCHHE CleAyeT 3aMeTHTb, UTO BXOALLME B BbIPAKeHHA 3HAUeCHHA 
H3OHTAJIbHBIX COCTABJIAIOULHUX HalpAKEHHOCTH TpaBHTalHOHHOTO HW MarHHT- 
MOA H BEPTHKAJIbHbIM rpaMeHT yCKOpeHHaA cub TAKecTH Vy HU Vzz, OObIY- 
€ H3MepsxeMble HHCTPYMEHTAaJIbHO, MOryT ObITb CPaBHHTeJIbHO MpOCcTO BBI- 
€HbI 110 pe3yJIbTaTaM H3MePeHHA BePTHKAJIbHOH COCTABJIAIOMLCH HalpAxKeH- 
WH, COOTBETCTBCHHO, TpaBHTalMOHHOrO HJIM MarHUTHOTO MoeH. Croco6pl. 
< BbIUHCJIeHHH HaMH omucaHbl paHee (?,°). 


[[HemponeTpoBcKHlt TopHbIli Tloctyn“io0 
MHCTHTYT 9 IV 1959 


UMTHPOBAHHASA JIATEPATYPA 


1A. A. 3amopes, Mss. AH CCCP, cep. reorpad. u reodu3., Ne 3, 275 (1939). 
‘Tl. Kasauckxunh, Mss. AH CCCP, cep. reorpad. u reodpu3s., Ne 2—3 (1938). 
®. Tanxuu, Mss. J.wemponerposcx. ropx. uuct., 36, 7 (1958). *K. ©. T an- 
s, IIpuxa. reodus., B. 12, 177 (1955). ®° K. ©. Tanxkun, Ipuxa. reodus., B. 15, 
| 1957). 
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Jloxxayp Arkagemun nayk CCCP 
1959. Tom 129, Ne 5 


TEXHHYECKAA @HSH. 


5. M. FOJIOBHH, H. C. )KEJIYJIEB, H. T. KALYKEEB, HW. H. OPJIOB, 
B. M. ®PHJKHH, JI. A. MOPHJIEBCKAA u A. C. AHTOHOB 


HOBbIN JJIEKTPO®OTOrPA®HYECKHA MPOLLECC, 
OCYLJECTBJIAEMbIM C TOMOL[bIO KOMBAHMPOBAHHDIX 
IJEKTPETHbIX. CJIOEB 


(ITpedcmaeaexno akademuxom A. B. Wy6auxoeoim 15 VII 1959) 


Vispecruble 0 CHX TOp Mpoleccbl OOpas0BaHHA CKPbITOrO IeKTPOoror 
«puyecKorO V300paxKeHHA MOXKHO YCJIOBHO Pa3e/IMTb Ha Be OCHOBHbIe rpyM 
[Ipoteccbl, oTHOCAMMeCA K TepBOH rpynne MH OCHOBaHHbIe Ha MOBePXHOCTE 
3apDKeHHM (POTOMPOBOAAMHX COB, NOJYUHIH pasBuTHe CO BpeMeHH ony, 
KOBaHuaA pador Kapvicona (') u, B OCcOOeCHHOCTH, B MOCIeqHeEe BPeMA B CB! 
c pa6otou lOura u Vpeiira (*). Moxuo cuntatb, YTO HaMOoulee yOOHBIM MeTO}) 
NOBEPXHOCTHOPO 3apAXKCHAA COOTBETCTBYIOLLUX BIEKTPOoTorpapuyecKkHXx Cy 
ABIACTCA AaNCOPOUNA 3apAXKCHHBIX HOHOB H3 KOPOHHOrO pa3spAga B BOSLY, 
[loqpo6uHoe uccleqoBaHHe STHX MpoOleccoB, yCJIOBHO Ha3BaHHbIX B Hallux Mp, 
WeCTBYIOWMX  myONKauHAx (?-°) KjaccHYecKHMH, COJep2KuTCA, HalpyM 
B paOorte (’). ae 

B 1955 r. OHUM M3 ABTOPOB HacTOAMeH paoorb! Obl OMHCaH Mpowecc die; 
pootorpapuu Ha corosieKTpetax (8), OCHOBaHHbIM Ha HCMOJb30BaHHM AB. 
HHA MOCTOAHHOM BHYTPeHHeH (ChOTONOJApH3alHH B AMIJICEKTPHKaXx, OTKPBITC 
T. Hamkaxospm B 1937 r. (°). Pag mocmenyrournx pa6or (°, °,1°-!") 6p mock 
UleH H3y4eHuIoO sTOrO ABJIeCHHA. Ilo3xKe, B 1957 T., 06 HCHOMb3OBaHHH 9TOFO $ 
@HHA B 3JIEKTpOpoTorpapun coobupwH KasbMan W Penuept (1%), KoTropple ny 
BeJIH COOTBETCTBYIOULHe HCCNeLOBaHHA, MO-BHAMMOMY, He€3aBHCHMO OT Hi 
Takum oOpa30M, Bropaxd rpynna mpoweccoB oOpa3s0BaHHA CKPbITOTO 3/eKT{ 
<pororpaduyeckoro H200paxKeHHA OCHOBaHa Ha HCMOJb30BaHHH (OTOSJeKTP: 
HOrO COCTOSHHA B AHM3IeCKTPHKax. 

TIpomeccbl, OTHOCALMecA K TepBOH H BTOPpOH TpymmaM, HMeIwT CBOH Cl 
wucduyecKHe OCOOeHHOCTH HM HeMOCcTaTKH, OrpaHHUnBaloulue OGaCTbh HX Be 
MOXHDIX TIPHMeCHeHHH. OCHOBHbIM HEXOCTATKOM MPOILeCCOB, OCHOB4HHBIX Ha 1 
BePXHOCTHOM 3aPpAKCHHH CMOeB, ABJIACTCA ObICTpad PerpeCCHA CKPHITOFO 9Vek 
popotrorpabuyeckoro H300paxKeHHA JIM, YTO TO Ke CaMOe, OTCYTCTBHE <I 
Math». JIpyruM CylleCTBeHHbIM HeJOCTATKOM 3THX MpoleccoB ABAAeTCA cpé 
HHTCIbHO HH3Kas CBETOUYBCTBUTEJIbHOCTb COOTBETCTBYIOULUX 3JeKTPOo’ 
rpapuyeckHXx CcOeB. ITOT HEMOCTaTOK OOYCJOBJeH, B CBOIO O4epesb, TeM, * 
BC€ H3BeECTHbI€ AKTHBHPOBaHHble (POTOMPOBOAHHKH, OGJlaaloulve CpaBHHTeJb 
BbICOKOH UYBCTBUTEbHOCTbIO H MaJIOH HHEPIHOHHOCTbIO, HampuMep CdS ( 
HMEIOT OHOBPeMCHKO HH3KO0e Y]eJIbHOe TEMHOBOE COMPOTHBIeHHe p< 10?" om - 
H, CJI€OBaTeJIbHO, HEMOCPeACTBeEHHO HE MOLYT ObITb HCMOb30BaHbI B 3JIeKT] 
potorpadun. [lostomy B KayectTBe s1IeKTpOoTorpaHyecKkUX COeB MCHOUb3 yk 
CA COAKHbIE TETEPOreHHble CHCTeMbI, COCTOAMIHE H3 POTOMPOBOAHHKA HM CBABY 
ulerO, B pe3syiIbTaTe YEO CBETOUYBCTBHTEIbHOCTh CJIOeCB Pe3KO CHHKaenrt 
OCHOBHBIM IIPCHMYLLECTBOM MPOLeCCOB, HCMOMb3SY!OULHX (pOTOSIIEKTPeTEI, BJ 
€TCA JOCTaTOUHO MeWWIeEHHaA perpeccuA CKpbiTOrO 93eKTpoororpauyecke 
H300paxKeHHA, T. €. HasMune «namaTH». JLpyruM H3BeCTHbIM NpeHMyLecTB 
THX METOAOB ABJIA€TCA BOSMOKHOCTH OCYULECTBJICHHA Ha HX OCHOBE KaK N03HT! 


1008 


, TAK HW HefaTHBHOrO BeKTpopotrorpaduyeckKux mpomeccoB. OuaKo cBero- 
‘TBHTEJbHOCTb OOJIbIIMHCTBA HCHOJIbSYeMBIX JI 9THX LWeseli cborosmeKTpe- 
jHesHauHTeIbHa. Tak HallpHMep, CBETOUYBCTBHTEIbHOCTh COeB MOJIMKpH- 
JIMYECKOH Cepbl, OOHAPyKUBAIOULHX (OTOSeKTPeTHBIe CBOHCTBa, MpHMepHO 
Pf pa3 HK CBETOUYBCTBHTEIbHOCTH HeCeHCHOUJIH3MPOBaHHbIX 3JIeEKTPOpOTO- 
pHyeckHx cloeB us ZnO (cOH THMAa «daIeEKTpodakc» (’)). 
Tamu Obl paspaOoTaH HoBbI seKTpocoTorpaduyeckH mpomecc, oOcHO- 
bifi Ha HMCIOJIb30BaHHH KOMOMHHPOBAaHHbIX QICKTPeTHBIX CJIOeB H COUeTalO- 
 CBOHCTBa «NaMATH», XapakTepHOe IA CoTOSMeKTpeTOB Cc ‘ 
DCHTCJIbHO BbICOKOH CBETOUYBCTBHTEJIbHOCTEIO. — 2 4 
IpvuuunnasbHad cXeMa AUCHKH, HCMOJIb3yeMOH B KauyecTBe 
bro 9/IeKTpootorpaduyeckoro cJioa, WpewctaBsiena Ha puc. 1. / 
Nosympospaunbl snekTpoq J HaHeceH ci0H 2 doronpoBor- 

, OOaalOllero OTHOCHTEVIbHO BLICOKOM CBETOUYBCTBHTeJIbHO- 
(0 WM OTHOCHTeJIbHO MaJlOoH WHeEPUMOHHOcTHIO. TemMHOBoe co- 
MBJICHHe ZTOFO CJIOA MOMKeT ObITb HACTOJbKO HH3KHM, UTO 
HeJIb3A HCMOJb3OBATb HemMocpeCTBeHHO HH B  OJHOM 
yKa3aHHbIX BbIle mpoueccos (p < 10'* om-cm). Ha caon cho- 
OBOJHHKa 2 HaHeCceH CJIOH HIEKTPHKa 3, OOHapyxXUBalO- 
O ycTOHYMBYyIO TeMHOBY!O SIOJIAPH3allHiO. OTOT WuaIeKTPUK 
eT BooOUle He O6laqaTb POTOMpOBOAMMOCTHIO. CHHTe3 C/10eB 

3 OcylllecTBIAeTCA TakHM OOpa30m, uTOOHE R,SR;, rye Puc. 1. Cxe- 
u R;—TeMHOBOe COMpOTHBeHHe COOTBeTCTBeHHO cJiog Ma KoMOn- 


Vili LLL Lah MMMM MMMM 
VARWVWBBUUBUVBAAWsA 1A 


fe HH pOBaHHOrO 
onpopogquHKa 2 HM ciOA fMaNeKTpuKka 3. Bropo 3IeKT- 5 nexrperHoro 
{ 4, 1pwxKaTbl K COIO WHJIeKTPHKa 3, MOKeT ObITb HEeMpo- clo 


4HbIM. é 
QnexTrpobotorpabuyeckui Mmpomecc OcyllecTBIAeTCA CJeyIOILUM O6pasoM. 
sekTpowam J u 4 noyBosuTcA MocTOAHHOe HanpsxxKeHHe. IIpu BEInOHeHHU 
opua R, > Rz HanpsAKenue, Mafaollee Ha CJIOH MuaIeKTpHKa 3, NpaKkTu- 
KA paBHo Hywl0. Uepes nowynpospayHbli aseKTpog / Ha MOBePXHOCTb CJIOA 
‘OMpoBOsHHKa 2 MpoeKkTHpyeTcA U300paxKenHne. BceneaqcTBHe BHYTPeHHero 
roadtbekTa B cul0e 2 B COOTBETCTBYIOMIHX OCBeICHHbIX yUaCTKaX MPOHCxXO- 
mepepacnipemesieHve HallpaxKeHHA, B Pe3yJIbTaTe Yero B 9THX y4acTKaXx 
[bad YaCTb HalPAXKCHHA OKAa3bIBAeTCA MPHJIOXKeCHHOH K CJIOIO WH3eKTPH- 
3. TeM CaMbIM B COOTBETCTBYIOMIMX yuacTKax cuoa 3 co3fqaeTcA ycroHun- 
-guleKTpeTHoe coctTosHue. IlposBsieHue cKpbiToro aleKTpodoTtorpaduyeckoro 
6paxkeHua, OOycIOBNeHHOrO paciipesesieHHeM MOCTOAHHOH BHYTpeHHeH M0- 
M3aIlLHH B CilOe 3, MOXKET ObITh OCYHIECTBJIEHO C MOMOLIbIO OOBIUHBIX 3JIEKTPO- 
‘orpaduyeckux mposBuTeelH. CkpbiToe sleKTpodotorpaduyeckoe u306paxe- 
, MOJIY4eHHOe B QJIEKTPeETHOM cCJloe 3, MOXKeT ObITb «MpounTaHOY Cc Mo- 
ibIO 3/IeKTpOHHOrO syua. Ecam uaieKTpuk 3 o6sagqaeT cboTompoBoyH- 
‘TbIO, TO 3TOT MpoOlecc MOXKeT ObITb OCYIIECTBJICEH Pa3BepTKOH CBeTOBOTO 
[a B COOTBETCTBHM C H3BeCTHOH MeToguKoH (1°). 
B xayectBpe cox 3 MoryT ObITb WCMOb3O0BaHbI, B YaCTHOCTH, CerHeTo- 
KTPpHKH HM TepmoaseKtTpeTbl. B mocmeqHeM culyyae NONApH3sauHA clon 3 
MZBORMTCH IPH ero OXJIaxKeHHH B MPHJIOXKeHHOM BIeCKTPH4YeCKOM MOJe. 
O“eTaHHH C TepMO3JIEKTpeTaMH MOFyT HCMOMb30BaTbCA Take (POTOMpOBOL- 
‘HM, KaK cepa, aHTpatleH, (beHaHTpeH UM T. 4. CneKTpalbHad UyBCTBHTeJb- 
Tb KOMOMHMPOBaHHBIX 3JICKTPeTHBIX CJIOCB MOXKET USMCHATLCH B WMPOKUX 
jesaX B COOTBETCTBHH CO CMeKTpaJIbHOH UyBCTBUTeIbHOCTbIO (POTOMPOBOL- 
a. 
XapakTepucTHyecKad KPHBasi KOMOHHHPOBAaHHbIX 3JIEKTPeTHBIX C/IOCB MOXKET 
‘b MOJy4ueHa Ha OCHOBe aHasiv3a KMHETHKH choTonpoBoyumocru ciliox 2 u 
[eTHKH OOpa30BaHHA BJIeEKTPeTHOTO COCTOAHHA (HJM, B OOMeM CJIy4ae, TO- 
salu) B coe 3. C sTOH TOUKM 3peHHA MOXeT OKA3ZATHCA IeMecoobpas- 
{/ BBECTH TIOHATHE O 3€KOHE B3AHMO3AMECTHMOCTH JIA 9JIEKTPeTOB, KOTO- 
{ BbIMOJHAeTCA B TOM CJIy¥ae, KOra 3apaA deKTpeTa ABJIAeTCA CyHKINeH 


TAH, rv. 129, Ne 5 4009 


* 


TOJIbKO \8 dt, rye 6 —HanpaAXKeHHOCTh NOMApM3y!oulero MOA, a t— BPeMi 


0 


NOJIAPpU3auHh. Tlon 3aKOHOM B38A€MMO3aMeCCTHMMOCTH JIA KOMOMHH pOBaHHbIX SICK 


a 
6 
o 
4 
3 
2 


/ 4 


FEI ATA A 
E— ~~ Kb feu 


Puc. 2. 3aBucumMocis sapaya 
auleKTpeta u3 ZnS, ouennpae- 
MOTO BeJIMUHHOH HauaJIbHOrO 
paspAqHOrO ToKa ip, OT Hanps- 
XKCHHOCTH NoApHsyloulero 
noma € 


XJIOPOM, a B KayecTBe asleKTpeTHOrO culo” 3—| 


PeTHbIX CJOEB. CJleqyeT MOHMMaTb 3aBHCHMOCTb 34) 
paya Ha MOBepXHOCTH JIeEKTPeTHOFO COA 3 TOMbK i 
OT BesIMUHHbI sHeprun Ef, najarouleh 3a eAHHUIL)| 
BP€MeHH Ha eHHHLY NOBeEpXHOCTH (hoTONpoOBOAAy 
ulero cyiod 2 (E — ocBeleHHocTb, t — BpeMA SKC 
no3HuHH). Bonpoc 0 BbINOJIHCHHH 3aKOHa B3aMMO 


COeB 3eCb paccMaTpHBaTbcA He Oyler. 

Bp TpoOBeseHbl SKCMepHMeHTHI ‘c | KOMOMI 
HHPOB@HHBIMH SJIeKTPeTHBIMH CJIOAMH, Y KOTOPBIA 
B KavecTBe CJIOA POTOMPOBOAHHKAa 2 UCHOJb3OBAaIT} 
CA Ce€PHHCTbId KaqMHH, AKTHBHPOBaHHbIN MeJbIO B) 


QJIEKTPOJIOMMHECLEHTHBIM CePHUCTHIN WHHK, TaKKE 
aKTHBUPOBaHHbI ~MefbIO WH xXJIOpoM. AKTHBAaLMs 
CdS u ZnS npou3ssoyqusacb B COOTBeETCTBHH c Med 
TOAMKOH, Ccomepxamelica B paGorax (7°,1%). B Ka: 
uecTBe CBA3yIoWlero Ain CdS ucnosib30BaJicA 0: 
JIACTHPOJI HIM SMOKCHAHAA CMosa. TouHHa CON Z| 
cocTaBJlama okoO 150 uw. Ilpu stTux  ycuoBuax' 
TEMHOBOE COMPOTHBIeHHE COA cocTaBAIO Rz = 


=10*Q. B kauecTBe cBa3yromjero Aa ZnS ucnomb30Basica NoMMCcTUpOL. 
TommuHa clon 3 coctaBiala oKo0 50 u. MuterpaibHad YYBCTBUTeIbHOCTh 


clos (oTonpoBposHuKa 2, no aHHbIM paGoter (1°), coctapsasa 40 a/mM mpH 
OCBeIeHHOCTAX NopAgKka 1—3 WK M NOCTOAHHOM HallpsaxKeHUU OKOVIO 10008. 


CnefyeT elle pa3 OTMETHTb, TO HH3KOe 
TEMHOBOE COMPOTHBJeHHe gTOFO cIOA(R, = 
= 10*Q) He no3sBoseT HenocpexCcTBeHHO 
HCMOJIb30BaTb CFO HH B OJHOM H3 M3BeCT- 
HbIX 9JeKTpoPoTorpaduyeckux Mpoeccos. 

Ha pue. 24 3 npuBegqeHbl HeEKOTOpHIe 
Ppe3yJIbTaTbl, OTHOCALLMeCA K 3KCMHepHMeH- 
TaJIbHOMY HCCJIeqOBaHHio KOMOHHUPOBAaH- 
HbIX 9JIEKTPeTHbIX c0eB. Ha puc. 2 npex- 
CTaBJIeHa 3aBHCHMOCTb 3apsfa avIeKTpeTa 
u3 ZnS OT HanpsKeHHOCTH NOApUsyIO- 
ulero NOJIA (TeMHOBaA nomapusanna). VUs3- 
MepeHHe 3apsa NPOH3BOAHOCb MyTeM Je- 
NOJAPH3alWH ANeKTpeta H3 ZnS mpyH ero 
OOJYYeHHH YbTpadHoueToOM HW H3MepeHusA 
HavaJIbHOrO paspsquHoro ToKa i,. U3 nper- 
CTABJICHHbIX Ha DUC. 2 pe3yAbTATOB BUHO, 
4YTO 9Ta 3aBHCHMOCTb B HCCIekyeMoM JH- 
ana3oHe ABJIAeTCA JHHeHHOH. Anamoruy- 
HbIe pe3syJIbTaTh AIA ZnS OviwiH nmoyyeHbl 
B Halle npedbiqyujeh paOote (1”), rae uc- 
CIEQOBaJICA, BUACTHOCTH, Mpollecc TeMHO- 
BOH Jenouapusaunn Aaa ZnS. Ha pue. 3 
mpeAcTaBeHbl XapakTepucTHyuecKHe KDpH- 


Bbl€ KOMOHHHPOBaHHbEIX 3JICKTPeETHBIX COB, 
Horo cioa ZnS or lg Et, rae Et — 2neprus, 


Is "h 3 "fp 
Wet == 


Puc. 3. XapakTepucTuyeckHe KPpHBbIe 
KOMOHHHpOBaHHOrO 3JIeEKTpeTHOTO CuO 
CdS — ZnS. Touxu Kpusot J coorset- 
CTByYIOT BPeMeHH 9KCNOHMpoBaHHA t = 
=10 ceK. H ocBeuleHHocTamM E, paBubiM 
3,2: 4078s. Och O-8 sy 27 10-84 Bid eee 
2,4-10-8; 6-10-7; 1,2-10-7 Bt/cm?; TouKH 
KPpHBOM 2— BpeMeHaM 9KCMOHNpOBa- 
Huw ¢, paBybim 10; 5-410-1; 2-107}; 
10745 ty 10795024074: 8-40-9574 Oe 
cek. H ocBemleHHOcTH E, puBpHon 9-105 
BT/cM? 


T. €. 3A4BHCHMOCTh 3apAa SJICKTPeT 
NaflatollaA 3a CVHHHWY BPeCMeHH Hi: 


€MHUILy NOBEpXHOCTH COA *(OTONPOBOHUKAa B BaTTAaX Ha KB. CaHTMMeTp. Kpu 
Baad / pyc. 3 CHUMasacb cileqyoulHM oOpasom. K smektpogam / u 4 (puc. | 
NIPHKJabIBaIOCb MOCTOAHHOe HanpsxeHHe 50 B B TeyeHHe 10 cex. B Teyenn 
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TOrO 2K€ BPeMeHH COM COTONPOBOAHHKAa OCBELaICA C NOMOMI[bIO 3TAOHHOL 
aMMbl HakaJIMBaHuA (Ty,= 2850° K). OcBeulenHocTb Ha NMOBepXHOCTH COA 
OTONPOBOAHHKA MOMIa USMeHATHCA C NOMOMIbIO HEMTPaJIbHbIX CBETOMJIbTPOB 
smpezenax or 10-4 yo 10-7 Br/cm?. Tlocae OKOHUAHMA SKCNOHMPOBAHUA MPOHu3BO- 
WJIOCb H3MepeHHe 3apsAfa sleKTpeta u3 ZnS nyTem ero JenomApHsaluH npH 
OyYeHHH ybTpapHonetom. Ha puc. 3 no ocu opAuNaT OTMOKeHA PasHOcTL 
auaJIbHbIX TOKOB Jl€NOJAPH3allHH, COOTBETCTBYIOULHX OCBELLCHHOMyY H_ He- 
CBeleEHHOMY CJIO1O coToMpoBoyHHKa. Kpupasn 2 puc. 3 cCHMMaslaCb aHaJIOrHuHbIM 
OpasoM, HO B STOM C/Iy¥ae H3MCHAJIOCh BPEMA SKCNOHMPOBAaHU COA oToMpo- 
OMHHKa B pegenax or 10 go 4-107% cek., a ocBeleHHOCTb Oblwla NOCTOAHHOM 
E=9-10-° sBr/cm?). 

V3 npefcTaBJIeHHbIX Ha PHC. 3 pesyJIbTAaTOB BUHO, UTO 3aKOH B3aHMO3aMe- 
ETHMOCTH JIA HCCeAOBAHHbIX KOMOHHUPOB4HHbIX 3JICEKTPeTHbIX CJIOCB HE BbI- 
momHsercs. MunuMawibHast SHeprHd, WIA KOTOPOM yKa3aHHaA BbULe pasHOcTb 
HauaJIbHbIX TOKOB JeNOJAPH3allMH OTMUHA OT HYyJA (i, >O0), paBHa B OJHOM culy- 
ae 10-° Br/cm*cex. (kpuBas /), a B Apyrom cayyae 4- 10-? Br/cm? cex. (KpnBas 2). 
| Asropbl mpuHocat rayOokyro OmarogapHocts akay. A. B. Ly6uuxosy xu! 
Kay. IT. C. Hagkakopy 3a o6cyxJeHHe pesysbTaTOB HacTosuleH pa6orbl. 


VMactutyT KpHctanmorpapun AKagemun Hnayk CCCP Tloctynuno ie 
Wuctutyt d@usuku BonrapcKoli Akayemuyu HayKé 9 VII 1959 
O6neqHHeHHBIH WHCTHTYT AepHbIxX HCcTeOBaHHti 


UWMTHPOBAHHAS JIMNTEPATYPA 


] 


eOe EC ast iso a,.ULS. Patent Ne 2297691; Ne 2357809. 2 Ce ae YO Monee 
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Jloknagn Ankagemun nayr CCCP 
1959. Tom 129, Ne 5 


TEXHHYECKAS &H3HK, 
Usen-Koppecnonzent AH CCCP H. H. KAYNAJIOB u JI. &. FPHTOPbEBA 


SABHCHMOCTb TIPOWECCA WJIM®OBKH KPHCTAJIJIOB 
OT HX ®H3HKO-MEXAHHYUECKHX CBOMCTB 


B wHactTosulee BpeMA B MpHOOpocrpouTedbHOH MpPOMbILWIeHHOCTH JIA H33 
fOTOBJICHHA eTael MpeUH3HOHHbIX MPHOOPOB WIMPOKO MPpHMeHAIOTCA pass 
HbI€ KPHCTaJluIM4ecKHe MaTepHabl. [lostTomy u3y4¥eHHe MpoleccoB HX MexaHHy 
yecKOH OOpaOoTKH (WWIMOBKH, NOJIMpOBKH) HM 3aBHCHMOCTH MOKa3saTeseH STH| 
MpOWeccOB OT HX (H3HKO-Me€XaHHYeCKHX CBOHCTB MpeACTaBJAIOT OOJIbUIOH HH! 
repec. Bonpoc 9TOT JO HacTOALero BpeMeHH H3y4eH MaJIO, IPH 9TOM BbIBOIb 
OTACJIbHbIX ABTOPOB O BJIMAHHM CBOHCTB WJIMyeMbIX MaTepHaJIOB Ha NOKa3aTedk 
mpolecca HX WIMOBKH YacTo npoTuBopeyuBp! (1°). B To xe BpeMa celiuac yRE 
BCECTOPOHHE H3yYeHbl 3AKOHOMEPHOCTH Mpolecca WIM@OBKH cTeKIa (°), H M0} 
CTaHOBKa padoTbl MO H3y4eHHIO WIMOBKH KPHCTaJJIMYeCKUX MaTepHaJIOB C paz: 
JIMYHBIMH (PH3HKO-MeXaHH4YeCKHMH CBOHCTBaMH paCWIMpAeT CYLLeCTBYIOULHE 
MpeACTaBJIeEHHA O MpHpose Mpollecca paspyluieHHA NMOBeEPXHOCTH XPyMKHX MarTe- 
pHaJioB IpH HX MexaHH4eCKOH OOpaboTke. 

B jaHHol paOore oObeKTaMH UcCeOBaHHA OblIH MaTepHaJIbl, Haleqmue 
HaHOOJIblee MPHMeHeHHe B MPOMbILIJIGeHHOCTH,— 9TO MOHOKPHCTaJJIbl repMa- 
HHA, KBaplla, KOPpyHa HW MOJMKpHCTaIMYeCKHe COeCAHHEHHA CO CTpyKTypon 
IMHKOBOH OOMaHKH (GaAs, Ga,Se;, ZnSe, InSb, In,Te,, CdTe, InAs, CdSe, 
GaSb), KoTOpble ABIAIOTCA KPHCTaJOXHMMYeCKMMH aHasloraMH TepMaHHa 
KPeMHHA. 

IIpomecc muIMpoBKH XapaKTepH30BaJICH TP€MA OCHOBHBIMH MOKasaTesAMH: 
IIPOHSBOLUTEJIbHOCTHIO, TOJILIHHOM pebepHOrO CJIOA HW TOJIMIMHOM paspyuleHHOro 
COA (°). Unucdyemple noBepxHoctTu O6pa3iloB repMaHHa HM KPpeMHHA MpoXxo_MsM 
mo muocKoctsam (111) (110) (100), KopyHya no maockoctam (1120) u (0001). ns 
KBaplla HCCJIeQOBaJINCb MIacTHHKH Z- uw X-cpesoB. B KayectBe aOpa3HBHbIxX M0- 
POWIKOB MIpHMeHAJIMCb MHKPONOPOUWIKH aJIMa3a, KapOuya Oopa, KapOuga Kpem- 
HHA W BIeKTpOKOpyHyAa KpynuHoctpiw M-20, M-14, M-10 u M-7. panysomerpu- 
YeCKHM COCTaB 9THX AOPAa3HBHbIX MOPOMIKOB OTMMYAaICA GOMbIIONM OMHOPOLHOCTHIO. 
I1uposKka oOpasioB NpoH3BOAMacb Ha Ja6opaTopHom crauHke ILIII-150 c uy- 
TYHHbIM LWVJIMpOBa/IbHHKOM MPM MOCTOAHHDIX pexkNMax. BofHaa cycneH3ua 
a0pa3HBHbIX MOPOWIKOB, ¢C cooTHOMIeHHeM JK : T = 3: 1, noqaBanacb B ONTH- 
MaJIbHbIX KOJIMYCCTBAaX. 

Tlpon3BoQuTeIbHOCTh WIMOBKH OnpeeiAacb BeCOBbIM MeTOJOM. OTKsIO- 
HeEHHA WaHHbIX OTACJIbHbIX OMbITOB OT HX CPeAHUX 3HaAYeHHH He MpeBbunamH 12%. 

ToulMHa pelbepHoro COA WWIMPpOBaHHOH MOBepXHOCTH U3Mepsacb Mpo- 
cpunorpaom M3II-5. Tounocth usmepenuit coctaBaa 0,54. Tommuna paspy- 
IM€HHOFO UWIMPOBKON COA ONPeMeANIACh METOAOM MOCMeLOBaTeIbHOM CHO POB- 
KH (’). BbiaBsleHHe TPellHH WWIMpOBaHHOH MOBepXHOCTH Ha Pa3sMMUHbIX CTANMAX 
MOJMPOBKH IPOH3BOAMJOCb MYTeM TpaBJeHHA ZTOM HOBepXHOCTH. 

TIpopegenuHaa paOota moka3aa, YTO MPH WMpOBKe UccekyeMbIX KpucTa- 
J1OB XapakTep 3aBHCHMOCTeH Me@xKTy MOKasaTeNAMH Mpotecca WMpOBKU H 
TEXHOJIOPHYCCKHMH (paKTOPaMH B OCHOBHOM TaKOl 2%Ke, KaK HM MPH IWIMpoOBKe 
crekiia (°). Tak, ONTHMaJbHbIi pacxoy aOpa3HBHbIX MOPOMIKOB MpamMo Mpomop- 
WHOHaJIeH KpynHocTH ux sepeH. IIpousBo_uTeNbHOCTh WINMpOBKH MmpxAMO mpo- 
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(OPIMOHAIbHa JaBJIeHHIO H CKOPOCTH BpallleHuA WIMpoBabHHKa. Tomuluna 
PebeHOFO HM PasPyLICHHOFO COeB He 3aABHCHT OT JaBJICHHA HM CKOPOCTH Bpaillle- 
HMA WIMPOBaIbHuKAa. SaBHCHMOCTH MOKa3saTeeli Mpolecca WIMoOBKU OT Kpyn- 
HOCTH aOpa3HBHbIX 3epeH MOFyT ObITb BbIPaKeHbl JMHEHHIMH (PYHKUMAMH: 
IQ = K,D;h = K.D; F = K;D; F = 4h, rye Q — npou3sBo_uTenbHOCTb WIH- 
poBKH; / — TomuMHa pebedHoro cos, F — TOMLMHa paspyuleHHOrO ci0s; 
{) — MaKCHMaJIbHbIM pa3sMep 3epeH OCHOBHOM (bpakiHH mpwMensemoro aOpasu- 
Ba: Ky, Ky, Ks — mocTosHHble KoapPUUHeHThI, CpeqHHe 3HaveHHA KOTOPHIX, 
flouIy4eHHble Ha OCHOBaHHH 9KCNEPHMeHTAJIbHbIX JaHHbIX, MIPHBOAATCA B TaGw. 1. 


Taoauna ¢ 


AOpa3HBHble MOpoMKHU 


} a =e 

| £ 9eKTPOKOpyHA KapOuaA KpeMHuaA KapOug Oopa amas 

| 26 

PES Ki Ke Ks Ky Ke Ks Ki Kz Ks Ky Ke K; 
| as 

Tep- 

manu | 1,7 OF 26 g\el> Olean O,o3males Preah O;42n | AG She) 0,50 | 2,0 
pem- 

man | O,So 10,13 | 0,70.) 1,4 OF20e 150 Al 22 OR Som le eS, 0] A TIEAE G6 
Keapu} 0,00 | 0,15 | 0,55 | 0,60 | 0,21 |} 0,80 | 0,70 | 0,27 | 1,0 ‘elt Oats ||. al sa" 


etek teen | pte 0, 130,42 4190, FON Roar /20., 24° [Ores 0, 67 0,24 | 0,90 


IIpuBegeHHble BbILe KOJIMYCCTBEHHbI€C 3ABHCHMOCTH MOryT ObITb HCIOJb30- 
BaHbl JIA pacueTa MpoleccoB OOpaOoTKH KPpHcTaJJIOB B WeIAX HX pallMOHaJN- 
3allHH. 

Jia uccieOBaHHA 3aBHCHMOCTH Mpolecca WVIMOBKH OT CBOCTB WHpye- 
MBIX MaTepHaJIOB ObIJIM ONpeAeseHbI 3HaYeHHA CPH3HKO-MeXaHHY4eCKHX CBOHCTB, 
CBA3AHHbIX C MPOUHOCTbIO HM CTPyK- 
TYpoH uccueqyeMbIxX MaTepHaJOB, 
KOTOpble MpHBeeHb! B Taw. 2. 

SHaueHHa ynpyrux mocrosnupx 7% 
(Moqyia cyBura, Moqyis lOura u 
Koadpdulveuta Ilyaccona) onpeyemsa- 
‘ducb Ha mpH6ope YHS3C-5 no cKopo- 
CTH MpOXOKJeCHHA MpOMOJIbHbIX H N0- 
MepeyHbIX YJIbTPasByKOBBbIX BOWIH (8), 
TOUHOCTh ompeneneHuh 4%. M3mepe- 
HHe MUKPOTBepOCTH MPOH3BOLHIOCb 
¢ nomoutbio mpHOopa IIMT-3, Tou- 
HOCTb H3MepeHHit 6%. Tlonyuen- 
Hble HAMM 3Ha¥eHHA YIpyrux NocTo- 
AHHbIX MH MMKPOTBEPpAOCTH XOPOLiO 
cormacyioTca C aHHbIMH ApyrHx a 
aBTOPOB, JIA HEKOTOPbIX H3 HCCIe- JG 1 2 5 y 5 MK Jom? 
JtyeMbiX HaMu MaTepHauos (9713). Sa 

MyKpOnpouHoCcTh Ha OTPbIB OM- = pyc, 1, 3anucumocts Ko2ppuuveHTa OObeMHO! 
pexeaacb TO MeTOY H. K. Jlep- comaucospipaemoctu N uccnenyemblx MaTepua- 
tesa (*). Ilo stomy MeTowy u3gmMe- OB: J —or muxpotsepnoctu H (a—T >1; 

6—T <1); 2—orT MukpompouHoctH Ha OT- 
paetca MaroHaJlb ommevaTka, pe R@—T> 1; e—T<1); 3—or no- 
WOmyueHHOorO Ha Hcceqyembix o0- nya capura G (@—T>1; e—T <1) 
pasiax ¢ momoutpio mpHOopa IIMT-3, 
HM QIMHa TPellHH, OOpasyrouluxca : 
B yruax 9Toro oTmeuaTKa. JlMHa TPelMH 3aBHCHT OT BeJIMUMHI HalpAKeHHH, 
BO3HHKaIOUUX BOKPyr OTMeuaTKa, H COMPOTHBJeCHHA JaHHOTO MaTepHaJla OTPbI- 
By. Jit BbIABJICHHA NOHO AIMHbI 3THX TPeLLWMH MOBEPXHOCTbh OOpasloB NoL- 
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‘Ta6Onauta 2 


Uccneqyemble MaTepHasbl 


@Mu3suko-MexabHuteckue 


GaSb 


CdTe 


In,Te, 


CdSe 


(441) 


Ge 


cBolicTBa 


Ano 2, OF 
4,2. (8) 
9,0 (%) 


1,4 
one 


0,23 
{71, 
471 (33) 


26.) 58 
3,7 (°) 
6,6, 6,6), 
6,8 (°) 


1,2 
3,9 


0,18 (9) 
229, 225 (13) 


14,4 


0,34 10,27, 0,20 (2) 


98, 
90 (Gs) 


16,6 


0,24 
342, 
334 (13) 


135, 
131 (13) 


10,0 


16,2 


287, 
284 (13) 


703, 
715 (18) 
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4,2, 
4,9 (°) 


49,9 
13,1 (°) 


One 
6,5 (°) 


14,6 
16,9 (°) 


6,0 
10,2 


On2A5 
0,27 (°) 
843, 
992 (23) 


0,24 | 0,28, 
0,27 () 
1046 


1076, 
1004 (14) 


17,7 
43,2, 
46 , 2 (1°) 


0,22 
1970, 
4880 (12) 


170 


10° KD jm? 


Mogyab tOura, 
10° xT mM? 
Kosadpuuuent I] yacco- 


Moyyab cypura, 


b Ha 


kT’ /MM? 
Muxponpounocr 


Ha 
Muxportsep JoctTb , 


KIT /mMM? 
Kputepui xpynkocTu 


OTPBIB, 


3,0 
181, 

920 (16) 
4,6 11,9 


4,4 

280, 

11.20 (28) 
3,6 


1,5 


650, 
24.20 (18) 


~4000 
1,0 


5000 
0,2 


co- 


9Heprua, 9pr/cm? 
IJIMOBbIBAaeMOCTH 


OTHOcHT. MOBepXHOCTH. 
Koad. o6%emH. 


Bepraetca TpaBlennio. Jia xa) 
pakTepHCTHKH XpyMKOCTH HJ} 
JlaCTHYHOCTH HCCJIeAyeMbIx MaTe’ 
PHaJIOB MbI BOCMOIb30BaJIMCb pas} 
padoranupim T, B. Yxukom ("} 
KputepHem xpymkocTu T, KOTO} 
pbili mpeycTaBsAeT COOOH OTHOLE | 
HHe COMPOTHBJICHHA MaTepHasiol} 
CIBUry K COMPOTHBJIeHHIO Ha OT} 
pbIB. aI 

PacueT MHKPONPOUHOCTH Hé| 
OTPbIB H KLPHTEPHA XPYNKOCTH Mpo| 
H3BOAHICA NO COpMywaM, mpexy 
noxkenupim H. K. Jleprespim (°): | 


P (1 + 2p), 
4d? + 12? 


raosi(e+ SSB) 


rye R — MUKPOMpOUuHOCTh Ha OT- 
ppp; 7 — KputTepHit xpymkocTH; 
P — narpy3ka Ha uHenTop; t — 
WWiHHa TpellHH;. d — AwuHa ma: 
rOHaJIH OTMe4UaTKa; % — KOIPpipH- 
went Ilyaccona. 

MerTo B3aHMHOrO ULWIMoBa- 
HHA, paspaOoTraHHp B. J. Kys- 
HeEIOBbIM (1°), OblJI HCIOsIb30BaH 
JA ONpeesIeHHA OTHOCHTEJIBHBIX 
3HaYeHHH NOBEPXHOCTHOH SHEPrHH 
MH KoOopPpHUHeHTOB OOBEMHOH CO- 
WWJIMOBbIBAaeMOcTH. B  KauecTBe 
9TaIOoHa Obll MpHHAT KBapUl 
(Xcpes). B3aHMHOe wIvHpoBaHHe 
MIpOH3BOAHJIOCb C MpHMeHeHHeM 
BORMHOM cycneH3HH KapOuya Oopa 
M-20. Hosmyuenuble 3THM MeTOJOM 
OTHOCHTEJIbHbI€ 3HAYCHHA MOBeEpX- 
HOCTHOHM 9HEPrHH CHJIbHO OTMHYAa- 
}OTCA OT \aHHbIX, MOJIYYCHHbIX 
B. ®. Opmoutom (1%) na ocHoBa- 
HHH TEOpeTHYeCKOrO pacueta Yepes 
SHEPrio aTOMH3alWH HW 3HTAaJIb- 
M10 OOpas0BaHHA 3TUX CcoeqHHe- 
HHH. 

Kak culefqyet 43 Ta6. 2, cbu- 
3HKO-M€XaHH4eCKHe CBOHCTBa UC- 
CJICRYeMbIX MATePHaJIOB MeHAIOTCA 
B INMpOKHX mpefetax. Ha puc. | 
MW 2 MIpHBeAeHbl 3aBHCHMOCTH KO- 
appuinenta OObeMHOH COLLTHpo: 
BbIBaeMOCTH N 4H TOJILIMHbI pesib- 
epHoro clon A uccmeqyeMbix Ma- 
TepHaJIOB OT 3HadeHHH HX MHKPO- 
TBepgoctH HH, MuKpompouHoctTr 
Ha OTpbIB RW MoxyaaA cyBUura G. 
Kosppuuvent N B 3ToM caryyae 


R = 4800 


fel IPHHUMaeM 3a XapaKkTepUCTHKY MPOH3BOAMTeMbHOCTH Mpowecca wHpoB- 

M, TaK KaK JIA HEKOTOPbIX MaTepHaJIOB MbI HE MOI OMpekeUTb MpOHsBOAU- 
PIbHOCTb UWIMPOBKH H3-3a M@JIbIX PasMePOB OOpaslloB, a Halli aKcrepuMeH- 
HIbHbIC JAHHbIC NTOKASbIBalOT HaJIMUHe MPONOPIMOHAaIbHOM 34BHCHMOCTH M@XxK Ly 
THMH BeIMuuHaMH. IIpuBeqeHHble Ha rpapukKaX 3aBHCHMOCTH MOryT ObITb 
THCaHbI CJIEAYIOWHMH (pyHKILMAMH: 


ee Kite) Nee Bey = Xb eK Ne Ke. pen Ke 
}) Jat j Ge 
Ka Ks, Ke, Kz, Ke, Ko, Ko, 1, 11, No, Nz — MOCTOAHHBIE Ko3@(pHUMeHTHI. 
| Marepuans, kputepui. xpyn- 
KocTH KoToppix T<1, stam 3a- "% 
BHCMMOCTAM He NouHfimtoTca, - 
mak KaK MexaHW3M mpolecca WIH- 


DOBKH NaCTHYHbIX MaTepHaoB 4 

MHOU b 

| XapakTep MpHBeeHHbIX BbILNE ; 

KbYHKUHH aHamoruyeH 3aBHCHMO- 

TAM, MOyueHHEM @. K. Aueii- “74a e120 Tb De at 
}HHKOBLIM [It CTEKOM (°), Kpute- ee tomes oynrace ® tay ou oe 
|PHIl XPYNKOCTH KOTOPBIX eKHT wT wteranie  & Ce as 


HB Tipeqenax T = 2,8~2,6. ee te b 
| 2 uc. 2. SaBHCMMOCTb TOJULHHEI pembedHoro cs10A 
| Takum o6pasom, mpouecc mH A uceseqyemplx MatepHanop or H, R u G. 


OBKH KPHCTaMMMYeCKHX MATePH-  Q¢osnauenus KPHBBIX H TOWeK Te Ke, 4TO Ha 
ipa onpeweraeTca pAqOM (pu3H- : puc. 1 
/KO-MCXAHMUeCKUX CBOHCTB, CBA- 

{3AHHBIX C UX MPOUHOCTHIO, CTPyKTYPOH HU, B MepBylo Oyepedb, C AX XPYNKHM 
jcocrosHvem. O6ulHocTb XpymKOro COCTOAHMA HCCMeNOBAHHbIX KPHCTaJJIMYeCKUX 
|MaTepHaJIOB HW CTeKOJ OGYCOBIMBaeT HM AHAJIOrHYHbIM XapakTep 3aKOHOMepHO- 
CTEM MIPOMeccoB HX LWJIMOBKH. 


VMuctutyT XHMHH CHJIMKaTOB : Tloctynitsio 
.AkKayemuH HaykK CCCP 23. VII 1959 


LWHMTHPOBAHHAS JIATEPATYPA 


| Po Weeti. iW il tot, J. Soc. Glass Techn, 34; 157,77. (1950)... “710.4. Bpoae 
-€kK HU, Bavanne HeKOTOpbIxX CBOLCTB CTeKIa Ha Mpowecc wandoBKH, KanquqaTcKasd Auccep- 
vauua, MXTH, 1941. °%H. K. eptes, Hexoroppie mMexannyueckue CBOHCTBa MOBepXHO- 
¢THOrO com cTekia, JloKTopckaa ucceprauua, Wucr. xum. cumukatos AH CCCP, 1951. 
4M. M. Xpymos, M. A. Ba6uues, JAH, 107, 1, 75 (1956). & ®. K. Aned- 
HH KOB, DKTO, 27, 12, 2725 (1957). §© H.H Kauawaos, Texuonorua wuiMposKu u 
MomMpoBkKH sMcToBoro cTreksa, M3g. AH CCCP, 1958. 7 Il. A. Bok a4, Crekio u kepamu- 
Pets 93.(1955),  %35..Kx Keaep, E. Ui Kos aon ckaa,. O. E..Ho.cn koe, 
Crexao u Kepamuxa, 5, 7 (1956). ® Roy F. Potter, Phys. Chem. Solides, 3, 3—4,223 
(1957). 29 HW. M. Cuapbspectposa, Tp. Mucr. kpuctrannorpap. AH CCCP, 8, 283 
(1953). 4 Y. Kou, IlbesoanextpnuectBo HM ero mpakTuyeckoe nmpumenenne, VI, 1949. 
22H. 10. AxopuuKosa, Tp. Mucr. xpucranmorpap. AH CCCP, 8, 293 (1953). 
A.C. Bopmesckud, H. A. TopwuHuosa, H. K. Taxtapesa KT, 27, 
7, 1408 (1957). 44. B. Yx «x, ConporuBienve oTpbiBy H mpounocTb metanos, Yaz. 
AH CCCP, 1950. 1B. ZI. Ky3Heuos, Jlopepxnocruaa aveprua TBepgpx Ten, 1954, 
165. d. Opmout, Kypu. Heopr. xum., 3, 6, 1282 (1958). 
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Jloxxagm Akagemuu nayk CCCP 
1959. Tom 129, Ne 5 


TEXHHYECK AS H3HKAI 


WH. B. KPATEJIbCKHK 


O KPHTEPHAX H3HOCA MATEPHAJIOB 
(IIpedcmaeneno axademuxkom IT. A. Pe6uxdepom 14 VII 1959) 


Suepreruyeckut KpuTepuii u3Hoca (1, 7) Iw mpezcraBsseT COOOH OTHOLICHHEe! 
o6bemMa OTemuBIIerocd MaTepuasa V kK pa6oTte cu TpeHua W 


V 2 | 
roe W =FL, F—cuna, L —nytb Tpeuna. 


B vwHXKeHEpHOH NpakTHKe H3HOC TPYLIMXcA WeTaselH OMCHHBaIOT JIMHeHHbIM 
In ws BecoBbim J, H3HOCaMH 


h= =; (2) 


pc ibe jr 2) 

ie ie fae (3) 
rye h—psplcoTa uctTepToro cylox, g—Bec ucTepToro MaTepHasla, Ag —HOMH- 
HaJIbHaA MWiowlalb KacaHua. IIpu stom | 


Ll, = Ink, 


rye ¥— YJeuJIbHbIM Bec MaTepHavia. 

Hamu mpejviaraetca HOBbIM KPHTePHH OMeHKH W3HOCa — yJeuIbHbIM u3HOC 
ig, MIpeACTAaBNAIOMIMH COOOM KOJIMYeCTBO H3HOWIEHHOFO BeLLeCTBAa gx, (HIM OObeM 
ero Vy =4q,/y) Ha nyTH 2a, paBHOM JHaMeTpy MATHa KacaHHs, eleHHOe 
Ha (akTHUeCKy!IO MWIOWab KacaHHA A; UW Ha 2a: 


' Ge ficlanw 

a= Talal () 
aut 
fay WEIS (4’) 


PaccMOTpUM CBA3b MEK LY ITHMH KPHTePHAMH WM UX CPpaBHHTebHbIMH JocTo- 
HHCTBaMH IIPHMC€HHTeCIbHO K CJIYYaIO KOHTaKTHPOBaHHA aGCOJIOTHO %KeCTKOL 
W€POXOBaTOH MOBEPXHOCTH Cc MepopMupyembIM TeomM. Bocnpou3sBox,uMocTbE 
W€pOXOBaTOCTH NMOBepXHOCTH B YCJIOBHAX YyCTaHOBMBIerocA pexkKHMa H3HOCA 
ABNACTCA CTPOrO MOKA3aHHOH 3aKOHOMepHOCcTbIO. Tak kKaK KOHTaKTHPOBaHue 
TBepfbIX Te] BCera AHCKPeTHO, (akTHYeCKad MIOWab KaCaHHA Masia, TO Ha 
OTHCIbHEIX YUACTKaX BOSHHKAIOT HalipAKeHHA, OGecneuMBaloMlNe BHELpeHHe 
AepOpMupyeMoro MaTepHadla B HEPpOBHOCTH XeCTKOFO WepOxoOBaTOrO KOHTpTesa. 
OueBHAHO, BOSMOXKHEI JMMb CieMyIoulMe TPH CLyYad, NPHBOAAMIMe K BOCTpOH3- 
BOJMMOCTH IlepOxoBaTocTH *: . 

1. BueqpuBuivecn TBepAble HeEpOBHOCTH CHHMaIOT KaK pe3llbl CTPyxXKV 
c Ooulee Markoro MaTepuawia. B stom calyyae B pesysbTATe OMHOKPaTHOrO Hapy- 
IM€HHA C—)PHKUHOHHOK CBASH MPOHCXOMMT OTIeeHve MaTepuaua. 


* CxBaTbIBaHHe  paspylleHHe MOCTHKOB CBapKM HaMH He paccMaTpHBaeTCa, TAK KaK B HOp- 
MaJIbHbIX YCJIOBAAX H3HOCA OHH He JOJDKHbI UMeTb CyHeCTBeEHHOTO 3HaueHHa. 
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2. Bueqpusiiuect HepoBHocTu ympyro Jepopmupywr Matepnas, He paspy- 
ax ero. B stom calyyae Aa aGcomOTHO ympyroro Tena axe np 6ecKOoHesHO 
OOMbUIOM UHCe HapylieHH ()PHKWMOHHHIX CBAZeH OTAeIeHHA MaTepHasa He 
mpOH30l Ter. 
| 3. Buexpupiimecs HepoBHOCTH MlacTH4ecKH JehopMupywT MaTepHan u 

aCTHUbl H3HOCa OTICJIAIOTCA B pe3yJIbTaTe MHOFOKpaTHoro (n) macTHuecKoro: 
OTTECHEHHA. 

Tlocnequuit cryyal ABAMeTCA MpOMeXKYTOUHBIM, HO HaMOoulee “acto BCTpe- 
MaIOWlUMCA, IIpeCTaBJIAIOWNMM COOCTBeEHHO H3HOC, TOra Kak MepBbIii — TOH- 
Koe pesaHve — cJlelyeT pacCMaTpHBaTb KaK TEXHOJIOFHYeCKy!O OnepallHio. 

| BorvciuM MHHHMaJbHbIH OObeM, yuacTByfoulM B JedopMalluu mpH nepe- 
|MeLLCHHH JepopMupyeMoH NOBepXHOCTH Ha MYTH, COOTBETCTBYIOULeEM BOCIPOK3- 
|BOAHMOCTH IWepOxoBaroctTu. OueBHAHO, ITOT NYTb OyeT COOTBETCTBOBATh Cpek- 
iHeMy WMaMeTpy NATHA KacaHHaA. 

_ WUccneqopanua (°,4) noKa3au, YTO KPHBad OMOPHOM NMOBePXHOCTH B KOOp- 
fuHaTax ©, 7, rhe ¢=a/h»,—OTHOCHTebHOe COMMxKeHHe, A — abcouOTHOe 
jcOMxKeHHe, Hh, —MAKCHMaJIbHad BbICOTa HePOBHOCTH, 7 — OTHOMeHHe (paKTu- 
| uecKoii mvouaqw Kacanua A; K KOHTYPHOH A, BbIpamkaeTcA ypaBHeHHem 


; 


y 


y= > = be’, (5) 


re 6 w v—oaMmupuyecKHe Ko3PiPHUMeHTHI, 3aBHCALIMe OT WepoxoBaTocTH 
MOBePXHOCTH. 


Vurepecyroului Hac o6beM 


Vi= \ be de. (6) 

0 

AOcomoTHad BeHUMHAa 3TOTO OObeMa 
be’; A, ; : 
Y= ate hay al [cm*]. (6’) 


Padora W, 3arpauupaemaa Ha OfHOKpaTHOe Je*opMupoBaHHe STOrO OObeMa, 
| BBIPASHTCA CJeAYIOULHM O6pa30M: 


| W =Viees, (7) 


‘(Tae cos—HalpsaxKeHHe, pH KOTOPOM MPOHCXOAHT HW3MeHeHHe (OpMbI MaTe- 
pviasa; os —lpegel TekyyecTH; C— KoIPPHUHEHT, 3aBHCAWIMH OT reoMeTPHH 
| MaTpUIbI H Cnoco6HOCTH MaTepHasla K HakJieny. 

| Ec mpeneOpeub cHaaMu ajre3HH, BOSHHKaIOWeH Mexy MOBepXHOCTAMH, 
|TO padoTy, 3aTpauuBaemy1o Ha MepeyeopMHpoBaHve MaTepHasla, MOXKHO 
| paccmaTpuBaTb, Kak pa6oTy cua TpeHHa. Ec MaTepHasl OTAeMTCA B pe- 
3yibTaTe MHOrOKpaTHoro ePopMupoBanua, To padora W=V,cosn (Tak 
ONpeeAH COMpoTHBeHHA TepeKaTHIBaHMio Tpanpyaue (°), PopauKkun (°) uw 
NOJCUHTHIBAIH TaHreHUvabHoe compoTuBwieHue [puxpyy u TeOop (*)), orkyma 


: 8 
Iw a “Cogn ) ( ) 
rae f—  4vcJIO BO3SeHCTBHU, MPHBOMANIMX K OTeJIeHHIO MaTepHawia. 
CooTBeTCTBCHHO H3HOCOCTOMKOCTb 


Rw = 7 = c9sn. (9) 


CoryiacHo cbopmyuie (9) cbu3sH4ecKad H3HOCOCTOMKOCTh MaTepHaJia MpOnOpmHo- 
HadIbHa TBEPJOCTH, ONpeseAeMOM METOLOM OTHeYaTKa, HOO NMpefses TekyyecTH 
M TBEPAOCTh CBASAHbI MpocToH nponoplyHoHabHOCTHIO. OHako KospPHUMeHT 
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i 
TIPOMOPILMOHAIbHOCTH COMepXKUT BeMYHHY N, KOTOPad B 3ABMCHMOCTH OT Bus 4 
HapylleHua (pHKUMOHHOM cBA3H (*) MOXKeT W3MCHATbCA Ha HECKOJIbKO nopay- | 
KoB. Ilostomy u3BecTHoe mosioxeHve II. A. Pe6ungepa.o ToM, ¥TO yieubHad | 
paOoTa J\McneprupoBaHHA MPONOPWHOHAIbHa TBEPAOCTH, NOJIHOCTbIO cipaBeji- 
JIMBO pH JaHHOM Bue HapyWeHud cpukiMoHHoK cBasu. Ja pa3mMuHbIX + 
BHJOB HapylIeHHA (bpUKIMOHHOM CBaA3H B KOOPAMHaTaxX U3HOCOCTOHKOCTh— «4 
TBEPJOCTb NOyYaeM CeMeHCTBO MIPAMbIX C pa3- | 
JIMYHBIM YPJIOBbIM KOIpPdHUveHTOM (pue. 1). 
Tak Kak B pale CuJlyuaeB yBeJIMueHHe TBEP- 
yoctu H MoxkeT IMpHBeCTH K YMeHbUICHHIO 7, 
TO BO3MOXKHO jlaxke CHH2KeHHe H3HOCOCTOH- | 
KOCTH MPH yBeJIMYeHHH TBepfocTH, 3a cueT { 
llepecKoKa OT OfHOrO BUa HapyWeHua PpHK- 
IMOHHOM CBA3H K pyromy (cTpelkH Ha } 
puc. 1). 
Bpipa3uM yjJe@JIbHbIn HW3HOC ip, BOCTOJIb- | 
30BaBIUHCb (popmMyviamu (4’) u (6’): 
Puc. 4 is hn . (10) 
(v-+ 1) np 
OueBuytHO, YTO WIA MOSOM CPopMbI HepoBHOcTeH p = — (chm); CCJIM HPHHATD © 
3TY 3aBMCMMOCTb JIMHeMHOH (TpeyroJIbHOe ce4eHHe HepOBHOCTH), TO p = kehp. 
Yura, 4To B cuyyae OTMeeHHA MaTepHasla B pe3yJIbTaTe MHOFOKPaTHOrO 
AeCOpMHPOBaHHA H3HOLWeHHbI OObem V; = nV,, NowyyuM ? ) 
: 1 
ti ces 10’) | 


T. €, YI@JIbHbIM H3HOC MPH 3aaHHOM BHfe H3HallinBaHuaA (nm = const) JomKeH 
ObITb BeJIMUMHOM MOCTOAHHOH, He 3aBHCAIeH OT MeXaHHYeCKHX CBOHCTB MaTe- 
pHasla — 9TO KOHCTaHTa Mpollecca, 4TO NOATBepxaeTcA OMbITOM (cM. HWKe). 

IIlpHBoQuM BbIMHCJICHHbIe HAMH MO SKCMEPHMeHTaJIbHBIM WaHHbIM M. M. Xpy- 
mjopa u M. A. Ba6Ouuepa ('°) 3HayeHHA yJesbHOrO H3HOCA in WIA pas/IMUHBIX 
MeTaJIJIOB, TPYLIMXcA 06 aOpa3sHBHy!0 MOBeEPXHOCTb: 


Kap6uz 
Metann Pb Sn Al ~ Cu Crab BObpaM 


i, -10? Zi MD 2 LOLOL OOUOR Te 4,0 
TBepyoctb mo 
Bproueso UAB Waren ees) LS ANG 2500 


Kak BHJMM, yAeuIbHbIM W3HOC He3HaYHTebHO H3MeHAeTCA (Ha 30%), Torgza 
Kak TBEPOCTb H3MeHHvIacb B 600 pas. 


Jlerko YCTaHOBATb 34BHCHMOCTb M@KLY YAeCJIbHbIM HW JIMHeMHbIM H3HOCOM. 
EctecTBeHHO, UTO 


mada x, (11) 


T. €. m—uvcsO mepemelleHHH oOOpazia Ha nyTH L, Mp KOTOPOM KaxKAblit 
pa3 oOpasyetca muioulaqb KacaHua A,. 


Pasyenus (3) Ha (4), yara (11), nonyuum 


. | if 5 . A, 
I, =i, A,’ In = itn A,’ (12) 
T. €. BECOBOH, HJIM COOTBETCTBEHHO, JIMHeMHbI M3HOCbI JeTaJIM paBHB- yemb- 
HOMY H3HOCY, YMHOXKCHHOMY Ha OTHOUeHHe dakTHyeCKOH MvOWwlaqH K HOMH- 
HaJIbHOH, HJIM Ha OTHOIWCHKE HOMMHAJIbHOrO YileJIbHOrO JaBJICHHA Pg K aKk- 
THUCCKOMY Pr. 
QTO BaxkHOe COOTHOINeCHHE MO3BO/IAeCT MOJYYHTh PA, W3BECTHEIX 3aKOHO- 
MepHoctei. Hanpumep, B yCOBHAX MulacTHYeCKOrO KOHTaKTAa pr = Hp, ecu 
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|=const, T. €. He 3aBHCHT OT BpeMeHH, MyTH M Harpy3Ku, MbI now.yuHM 


BBECTHYIO 3aKOHOMePHOCTb aOpa3sHBHoro H3HOCa (°, 1°) J, = cy us 


va 
Apyapnom (#7) B 1953 r. 6bila mpefiowkenHa HeHTMYHaA 3aBHCHMOCTb 
|= KaNL/33s, rye N —uopMasbHan Harpy3ka. KosdibuuneHT u3HOCa B 3TOM 
IpaBHeHuu (K 4) eCTb He 4TO MHOe Kak ig. TIOHATHO, 4TO AVIA Pa3HbIX BHOB 
WApylleHuaA puKUMOHHOH cBaA3H Ky~=i, MOXKeT OTJMYaTbCA Ha MOPARKH 
o Padunosnyy (*°) B npegenax ot 5-10 no 108). Tpu nen3menHom suze 
‘Hiapywienua cBa3sH K 4 cCOxpaHseTcCA HeH3MeHHBIM, Y4TO ObIIO yCTaHOBJIeHO 
MlaHkacTepom ("*). 
| Kak BuyuM, BemnunHa JIMHeEHHOrO U3HOCa 3aBUCHT OT KoadPHIMeHTa 3anos- 
ena TOWaR, T. €. OT Harpy3KH H HOMMHAabHOrO pasMepa MOBepXHOCTH, 
OSTOMY MO/b3OBATbCA’ ClO KAK XapaKTepUCTHKOH MsHalIIMBaeMOCTH MaTepuasa 
welemecoodpasHo. 
Uro Kacaetcad JByX MepBbIX XapaKTePpHCTHK, TO MOMb30BaHHe HMM BeCbMa 
enecooOpa3sHo. OAHakKO, Kak culesyeT M3 (opMy.t (9) u (10), d@usHueckoro cymle- 
ViTBa mpolecca, yHMBepcaJIbHOM KOHCTAHTbI, H3HOCa MaTepHaJla CYLeCTBOBaTb 
(l@ MOMKET, TAK KaK BeJIMYHHAa H3HOCA 3aBHCHT OT CBOMCTB MaTepHasia, reoMeTpHu 
|KOHTaKTHPOBaHHA HW BULa HapyWeHHA (PPUKIUMOHHOM CBASH XapakTepa Mpolecca 
DaspyweHHaA. 
|| Ilpu qanHom Bugle HapymieHuA cpukKUMOHHOM cBa3H (n = const) aHepreTH- 
iHecKHH KPHTepH usHOCa OOpaTHO MponopuMoHaTeH TBepocTH (npexey Te- 
exy4ecTH) MaTepHasia. Y JebHbIA H3HOC AIA JaHHOrO BUa HapyWeHHA PpAKUHOH- 
HdOH CBA3H 3aBHCHT JIMIb OT FeOMeETPHM MOBepXHOCTH (WIepOxOBaTOCTH) H MIpH 
y3aaHHOH TeOMeTPHH eCTb BeIHYHHA MOCTOAHHAaA, He 3aBHCAlad OT 
N aTepHala. YAeIbHbIM H SHepreTHYecKUH KPHTePpHH H3HOCa CBA3AHbI MpPOCTHIM 
COOTHOIIICHHEM 


- (vt+ti1)ke 
Iw = lh ne Fas ° 
{Ilosromy B Tex cay4yaax, KOTAa TPyAHO ompesemuTb pabory CHI TpeHuA, erKO 
JBHIUHCIMTb 9HEpreTu4ecKHH H3HOC NO yAebHOMy Uu3HOCy. Pacnouaraa BemHuN- 
J HOM yelbHOrO H3HOCa HM TeOMeTPHYeCKMMH XapaKTepHCTHKaMH KOHTaKTHpyt- 
WIMX MOBepXHOCTel, JIErKO OMpeReMNTb YACIO WHKJOB, MPHBOAAWMX K pa3spy- 
‘UI€HHIO MaTepHadia, YTO ABMAeCTCA BaXKHOM XapakTepHCTHKOM Mpowecca. 
TloptopHoctb BosfelicTBHA, HeEOOXOLUMaA AA paspylieHHA MaTepHaia npH 
“H3HOCe, CO/IM>KaeT 3afauy MOBbIINeHHA H3HOCOCTOHKOCTH C 3aaueli MOBbILIeHHA 
“ycTaJIOCTHOH MpO4HOCTH MOBEPXHOCTHHIX CI0eB MaTepHaua (1). 

Vi31O*KeHHbIC Pe3yJbTATbI BbIABJIAIOT TPYAHOCTb BOCMPOW3BeAeHHA H3HOCA 
Ha Mogeaax. J|ma 3Toro HeqocTaTOUHO COXpaHeHHA TeOMeTPHYeECKHX H MeXaHH- 
| YECKUX XAPaKTePHCTHK, HEOOXOAMMO COXpaHATb YCIOBUA HAPyHIeHHA PPHKIMOH- 
“HBIX CBa3eli, MPHBOAALLMX K OMHAKOBOMY UCJy n B HaType H Ha MOJeuH. 


Tlocrynuuo 
7 VII 1959 
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! 
TEXHHYECKAA PH3HKA 


B. B. JIAHYEBCKHH u B. B. POMAHOB 


KOPPOSHOHHOE PACTPECKHMBAHHE HHX3KOYIJIEPOAUCTON 
HEP)KABEFOUEM CTAJIM 


(ITpedcmasazexo axademuxom H. I]. Bapdurnom 14 VIII 1959) 
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Hepxkapeioulne craJiM aycTeHuTHOrO Kslacca THNa 18-8 O6aaloT BEICOKHMH | 
MeXaHHYeCKHMH CBOHCTBaMH, XOpOUleli CBApHBaeMOCTbIO H BbICOKOM KOPpO3HOH- | 
HOH CTOHKOCTbIO B arpeCCHBHbIX cpeflax. CylleCTBeHHbIMH HEJOCTaTKaMH Xpo- | 
MOHHK@JIeBbIX CTaJI€H ABJIAIOTCA MOBbILMeHHAA CKJIOHHOCTb K M@KKPHCTaJJUT-— 
HOH KOPPO3HH B OTOXKXKCHHOM COCTOAHHM WM HU3KaA YCTOMYMBOCTb K KOPpO3HOH— 
HOMY PaCTpeCKHBaHHIO KaK B 3aKaJICHHOM, Tak H B OTOXKKCHHOM COCTOAHHAX. 

OgHHM H3 TlyTeH OopbObl C MeX*KKPHCTAJJIHTHOH KOpPpO3HeH ABJAeTCA cn 
2KCHHE KOHICHTPallH yrviepoga. Ectb cooOuleHHA O TOM, 4TO yrvlepod BJIHAeT 
HM Ha yCTOHYHBOCTb CTaJIH K KOPpO3HOHHOMY pacTpecKkHBaHHiO. Hanpumep, » 
Poxa (') coo6uaeT, YTO 10 Mepe NOBBILIEHHA KOHILEHTpalluu yruiepona to 0,045%. 
YBeJIMYHBaeTCA YCTOHYHBOCTb CTaJIH K PpaCTPeCKMBaHHO, a pH a/bHeHUIeM > 
NOBbILICHHH KOHIeCHTPallHH yrviepoda OHA BHOBb CHHKaeTcA. OJHakO KOIHYECT- 
BeHHbI€ HCCJIelOBaHHA STOH 34BHCHMOCTH, OCOOeHHO MPH cosepKaHHH yruieporka 
HwKe 0,02%, HaM HeH3BeCTHBI. 

Ilebio HacTOAMeH paOoTb! ABJIAe€TCA KOMMJIEKCHOe HCCIeqOBaHHe MeXaHH- 
4€CKHX, KOPPO3HOHHbIX CBOHCTB H YCTOHYMBOCTH K KOPpO3HOHHOMYy pacTpec- 
KHBaHHIO HH3KOYIvIepOJHCTOH HepxaBerolleH cramH XI8H9, BbinsaBleHHOK 
B BaKYYMHOH HHAYKUMOHHOUM neyH. I]naBku MpOBOAHIH B BakKyyMHOM MHAyK- 
IHOHHOH meun emkocro10 5 KP. IMxTol c1yKHJIH 3aBOACKHe OTXOJbI HepKabero- 
meh cramu Mapku IX18H9. 

Bbll0 ycTaHOBJIeHO, YTO WIA YCMeWIHOTO MpoBeqeHHA OGesyriepoxKUBAaHUA 
HEOOXOAMMO paciaBJleHHe CaKH BeCTH Ha BO3yxXe H MpHcaKuBaTb HEKOTOPOe 
KOJIHY€CTBO OKHCJUTEIA B BUC KeMe3HOH PYAbI, YTO CMOCOGCTBYeT MOBbILIECHHIO 
CoJepxkaHHA B MeTaJIJIe KHCMOpOsa, HEOOXOAMMOrO AVIA MpoTeKaHHA peakIHH. 

Tlocne pacnaBieHusA MeTaJJla Ne4b 3aKPbIBaJIH M BbILepKUBAIH META NOL 
BaKYYMOM B TeyeHHe 50—60 Muu. IlepBonayabHO Mponcxogzus0 OypHoe KuTe- 
He MeTaJlJla 3a C4eT MpOTeKaHHA peakWMH OOesyrmepowKUBaHHA. K Kony 
MJlaBKH MeTaJJIH4ecKas BaHHa yclOKaHBawJacb. B pesyabTaTe B3aHMOselcTBHA 
MeTaJlJla C (yTepOBKOH THIJIA B BaKYYMe€ MPOWCXOMMIO HaCbILLeHHe MeTawa 
kucopogom. Tlepeq pa3s1HBKOH npoBoguIM packucJeHHe cranu. Boi BblIOpaH 
MeTOA PaCKHCJleCHHA CHJIHKOMapraHl[eM C aJIIOMHHHeM, OOecreuHBalOulNi nosmy- 
YeHHEe NOHWKEHHOFO COdepy%KaHHA KUCIOPOa B FOTOBOM MeTaJuie. Kak npaBuso, 
BDI aB/ICHHaA CTaJib COMep%Kasla OKOIO HH MeHee 0,02% yraepona. 

CAHTKM KOBaJIH Ha 3aroTOBKy Avamerpom 15 MMH Ha nosocy 255M, 43 Ko- 
TOPbIX BLITAYHBaIH OOPasiibl AIA NpOBeeHHA MeXaHUYeCKUX HU KOPPO3HOHHBIX 
ucnbiTaHHH.[ lonocy o6pa6aTbiBasH Ha CTporaJIbHOM CTaHKe Hi 3aTeM MpoKaTbIBasH 
B XOJIOQHOM COCTOAHHH AO TOMULHMHbI 0,5 w 1,0 Mm. M3 nowyueHHol meHTbI BbIpe- 
3aH OOpasitbl WIA UCMbITaHui Ha MEKKPHCTAJWINTHY!O KOPpoO3Hio B Bue nsa- 
cTHHOK 100 x 5 x 0,5 H cTaHJapTHble paspbIBHbIe OOpasiibl JA ucnbITannit Ha 
KOPPO3HOHHOe pacTpeckuBaHhe. OOpasubl NoBepraH TepMuyecKoOH OOpaboTKe: 
YaCTb OOPasllOB NOJBeprasH 3akaKe B Bose c 1100°, uacth 3aKanKe H OTKHTY 
mp 650° B Teyenue 2 yac. 
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*eTOOM H BbIpaxkKaJid ee B PTpaMMax Ha KB. METP B Yac. 
CKJIOHHOCTbh CTaJIM K M@XKKPHCTaJ- 
JimTHOH KOppo3HH ycTaHaBIMBaIM 10 
“}I3MeHEHHIO 2JIEKTPOCONPOTHBeHHA O6- 
“Jpa3u0B nocie KHNAYeHHA B pacTBope 
eqHOrO Kymopoca, coxep»xKaBulero Ha 
Il a Boy 160 r CuSO4‘5H20 uw 100 ma 
A2eSO4 (ya. Bec 1,84) c MeqHOH cTpyx- 
it oH, B TeuyeHHe 25 uac. M3mepennue 
»PIICKTPOCONPOTHBJICHHA OCYILECTBIAIH 
faa Mocte MJI-6 B crporo dukKcHpoBaH- 
Vsom nonoxKenuu. V3menénne 9i1eKrTpo- 
NCOMPOTHBJICHHA MOACYMTHIBAIH 10 (op- 


Kr =~ 100%, 


| rae R’ u R—conpoTuBJeHHuaA OO6pa3iloB 
B OMaX COOTBETCTBeEHHO ocule H JO Hc- 
MbITaHHA. OMHOBPeCMCHHO CKJIOHHOCTb K 
M@XKKPHCTaJJIHTHOH KOPPO3HH OLeHUBa- 
) JIM 110 3By4aHHI0 OOpasiloB pH COpacsi- 
|| BAHHM UX Ha MPaMOPHyto IWIMTYy WIM TO 
| MOABJICHHIO TPeWHH Ha U3rH6e mpH cru- oe 
/ OaHun. IIpH u3meHeHHH 3JIeKTpocompo- WO 004 G06 ~~ 0.08 Io 
‘| THBJIeHHA Oosee 4em Ha 5—7 % O6pasubl = 

|| ripHoOperasIM TulyxXOH OTT€EHOK 3By4¥a- Puc. 1. Bauanne yrnepoya Ha Koppo3uoH- 


HHA, Ha H3rH6e MOABJAUIaCh ceTKa  Hylo0 crolKkoctb cram XI8H9 B xKunamei 
a30THOH KHCJIOT€ H CKJIOHHOCTbh K M@2KKDH- 


Kon; CTaJIHTHOH KOppO3HH B pacTBope MeqHOrO 
OppoSHOHHOe PaCTPECKMBaHHE xynopoca c meso cTpyxkKoli. 1 — cKo- 
€TaIw U3yuan B 42%  kuMsaeM pOCTb KOppo3HH, 2— CKJIOHHOCTb K MexX- 
pacrsope MgCle, KoToppili saBjaerca KpHcCTaMTHON KOppo3sHHu 


HanOosee THMHYHbIM PpaCTBOPOM MWA 

 YCKOPeHHBIX HCIbITaHHH Ha KOPPpO3HOHHOe PacTpeCKHBaHHe XPOMOHHKEeJIeBbIX 

eTasieH ayCTeHUTHOrO KJiacca. 

HanpsxkeHHA B MEeTaJJIe CO3aBaIMCb OJHOOCHBIM paCTAKeHHeM OOpPaslloB 

4 6pluiM paBubl 50% or mpeseta mpounocru. Meroq nmpopeqenua 9kcnepumenta 
omucaH paHee (?). 

VUcnpitanuio noBepraJica MeTaJlJI B 3aKaJICHHOM HM OTITYIULCHHOM COCTOAHHAX. 

[IpopeqeHuHble MexaHWyecKHe HCHbITAHHA MOKa3asIH 3HAUHTeIbHOe yuyUUe- 
HHe MJaCTHYHOCTH MeTaJJIa NOce NepenmsaBa ero B BakyyMe. YapHad BASKOCTb 
OTOXKKCHHHIX OOPaslOB BO3pOCsa Ha 32%, OTHOCHTeIbHOe YMJIMHeHHe 3aKaJeH- 
HBIX O6pa3sl0B Ha 23,5%, a OTHOCHTebHOE CyxKeHHe NOMepeuHOrO ceyeHHA Ha 
26,1%. 

Pe3yJIbTaTbI KOPPO3HOHHBIX HCIbITaHHH, puBeqeHHble B Tad. | u Ha 
puc. 1, npeactaBmarouue cpeqHHe JaHHble W3 Tpex MapaJJIeJIbHbIX H3MepeHHh, 
NOKa3bIBaloT, UTO HaWJIYYWeH KOPPOSHOHHOM CTOHKOCTHIO OO/JaaeT CTaJIb B 3a- 
KaJICHHOM COCTOAHHU; B 2—3 pa3a MeHbIUeH CTOHKOCTHIO OOaaeT OTOKKEHHEI 
MeTAaJIJI. CKOPOCTb KOPPO3HH OTOXKCHHOH CTaJIH B75 pa3 MeHbILe, YEM HCXOHO- 
ro merasua IX18H9(0,10% C). CKopocTb Koppo3uu HW CKJOHHOCTh K M@XKKPH- 
CTaJIMTHOM KOPpO3HH HaYHHaIOT CYLeCCTBEHHO BO3pacTaTb IIpH YyBeIHYeHHu 
KOHICHTpaluH yruepoya Bbiiue 0,02% (puc. 1). 

JlaHHble 0 BIIMAHHM yruiepoda Ha YCTOMYMBOCTbh HU3KOYTVIepOANCTOH cTasH 
K KOPpO3HOHHOMY paCTpeCKHBaHHl0, MPpHBeAeCHHbIe B TAG. 2, CBHETEIbCTBYIOT, 
470 B MHTepBasle KOHWeHTpaHh oT 0,014 no 0,10% C mera B 3aKaJIeHHOM U 
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Ta6anna df 
CkopocTb KOppo3H¥ Hu3KOyruiepoguctol cramm X18H9 B kunsmei HNO; u cK sOHHOCTH eet 
K M@KKPHCTaIHMTHOM KOppo3sMH mocne ucnbITaHH B pactBope CuSOg+H2SO,4 c mMequom 
CTpy2KKOH } 
lz, 
KOPOCTb KOp- CxopocTb KOp-;o 0: 
Seer ue ass po3uH, T/M?-ua ae | 
NoNe j gbke NoNe Pe tl SESz 
naapox| % | O % oTox- | 3aKa- eoes T11aBOK ipa oh vae oTox- | 3aKa- = Bsc 
*eH. | JIeH, gER Ss eile: zo ee 
ee oop. 2HS 28 oop. oop. SRES 
| 
41. (0,026 |0,0023/1,04 | 0,146 165 30 0,015 |0,0355] 0,317] 0,123} 2,24 
12 (0,017 0,009 |0,676|0,176 5,0 34 0,017 |0,024 | U,631 | 0,109] 3,44 
13 10,015 |0,019 | 0,582 | 0,154 — 32 0,020 0,024 | 4,71 | 0,113) 2,24 4 
14 10,039 |0,024 |7,16 |0,172} 1690 33 0,025 0,022 |0,265| 0,121) 2,30" J 
15 0,012 |0,0276/0,210]0,160] 1,14 34 0,070; — |6,38 |0,111| 387 
16 |0,015 |0,0095) 1,06 |0,142}] 3,4 35 0,030 |0,0225) 8,18 | 0,140] 15,3 
17 10,042 |0,0273|0,273|0,150] 2,0 36 0,08 |0,0480| 25,4 | 0,205) Pasp. | 
18 0,020 |0,0094|}0,436/0,140] 2,74 37 0,013 |0,0049) 0,584] 0,138} 0,4 
19 {0,015 |0,0415/0,996|0,209] 0,0 38 0,015 |0,0063] 0,933 | 0,144) 0,6 
20 {0,065 |0, 0086) 18,5 |0,188] 1280 39 0,030 |0,0048] 0,896} 0,172} 20 
21 10,075 |0,0046] 15,7 | 0,447 540 40 0,040 |0,0085| 8,06 |0,129} 42 
22 10,085 |0,0025} 24,3 |0,300| Pasp of 0,010 j0,0063) 0,273 | 0,129] 0,55 
23 10,070 |0,0040} 35,6 |0,255] 1230 53 0,019 /0,012 | 0,168} 0,411} 0,60: 
24 {0,015 |0,0070) 0,378 | 0,242 0,0 56 0,014 0,044 | 0,128] 0,092) 1,33 
25 0,034 |0,0136/ 3,75 |0,172 78 57 0,016 |0,0123] 0,248 0,106) 0,0 
26 |0,016 |0,0206] 3,25 | 0,170 7,6 58 0,044 0,267/0,114| 0,8 | 
27 |0,030 10,014 | 16,05|0,140] F35,3 59 0,024 }0,0046] 0,423 | 0,165] 1,20 
28 (0,023 |0,0i4 |0,244|0,151] 4,94 IX18H9T}0,09 /0,0080/5,46. |0,233| 2,0 | 
29 {0,018 10,023 |0,24410,134| 1,37 IX1889 10,10 0,0150!118,75 10,170] 4200, 


IIpumeuaunne. Cogepxkanne xpomMa u HuKess [B fuccmenoBaHHbIX [aBKaX H3MeHs- 
Aocb B Mpegeax 17—19% xpoma u 8—10% unkeus. 


OTOXKXKECHHOM COCTOAHHAX MOBepxKeH KOPpO3HOHHOMY pacTpecKHBaHHo. Hamu 
He MpOBepAJIOCh BJIMAHHE KOHWeCHTpalul yrviepoga, Omu3skux kK 0,045%, o Ko- 
TOpbIX cooOmlaeT Poxa, Tak KaK CTaBUJlaCb 3aaua NPOBePpHTb BIMAHHE Oosee 
HH3KHX KOHWeHTpalul (0,02% Hu HMxKe), T. €. 3a TEM MpefesOM, 3a KOTOPbIM Ha- 
YHHAeTCA MOBbILeCHHaA CTOMKOCTb K KOPPpO3HH HU MpeKpalllaeTcA. M@EKKPHCTaJ- 
JMTHAA KOPpO3HA. 

YpeiMueHHe BpeMeHH JO pacTpeCKHBaHHA MPH KOHWeHTPalHu yrvieposa 
0,025% sBAHeTCH HEKOTOPbIM MORTBEp%KeHHeM JaHHEIX Poxa, ofHaKO 93TH 
JaHHble TpeOyroT Oovlee TUWaTeIbHOM MpOBepKH Ha OObUIeM 4HCIeE O6pasiloB,. 
4YTO aBTOPbI H COOupaloTCA MpoLelaTb B PasBUTHE HaCTOAMero MCCeqOBaHHA. 

IIpupeyenuple B TaOu1. 2 JAaHHbIe MOKA3bIBaIOT, UTO IPH MOCTOAHHOM KOHIeHT- 
pauHu yraepoga (0,015%) usmeHeHHe KOHUeHTpallHH KHCNOposa B MeTae 
(or 0,0049 yo 0,035%) He BluseT Ha YCTOHUYMBOCTb €fO K KOPpO3HOHHOMY pac- 
TpeCKHBaHHlo. 

OOcyxKAenuHe NOMYYCHHHX ARanuyX. Janne o BIMAHHH 
yrulepoyja Ha CKOPOCTb KOPPO3HH CTaJIM B KMNALLeH a30THOH KHCIOTE HW Ha CKJIOH- 
HOCTb Me€TaJlJI4a K M@KKPHCTAJJIMTHOM KOPpO3HH NO3BOJIAIOT YTOUHHTb MUHE- 
MaJIbHYIO KOHIEHTPallMlo yrviepoa, pH KOTOPOH CTaJib WelaeTCA KOPpO3HOHHO 
yCTOHMYMBOH WH He CKJIOHHOH K M@KKPHCTaIHTHOK Koppo3sHH. Muenusa B 3TOM 
HallpaBJIeHHu pacxosatca. Onnu (*) yTBep»xLal0T, TO CTaib Tua 18-8 He u36aB- 
JIACTCA MOJIHOCTbIO OT MEXKKPHCTAIMTHOH KOPPO3HH MPH KOHLeHTpAallMU yrue- 
poga 0,01%, apyrue (*) — uro npegoTBpallleHve CKJIOHHOCTH K aHHOMy BUY 
KOPpO3HH JOCTHraeTCH MPH KOHMeHTpalMH yruepona 0,05%. Tlomyuennpie B Ha- 
CTOALLEM HCCIEQOBAHHH JaHHbIe NO3BOJIAIOT CeaTb BbIBO, UTO TaKOM KOHILeHT- 
pallven yriepoga aBiaetca~ 0,02 %. OTcyTCTBHe BIMAHHA yrulepoga Ha ycToiun- 
BOCTb Me€TaJlJla K PaCTPeCKHBaHHIO MPH, YMeHbUICHHH eFoO KOHILEHTPalluu Jo 
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ra ; Ta6Onunma 2 


\iMsHMe yrepoqa Ha CKOPOCTb KOPpOSHOHHOTO pacTpecKMBaHHA HH3KOYTViepomucToO cTanw 
X18H9 B 42% kunsamem pactBope MgCl, 


; Kouueutpanua, % 3 = 
hiTepmoo6pa- Uncno es o & 
| 6 o6pas- .ace | 
HB] 1 Sora 1OB 6 fe) Cr Ni Mn Si Ti | RSEBE 
‘y Boas 
ize 
akadl 3 55 
ik ee eA Ea ee (Uma i Me Pe by Cs 56 
akaul oe 95 
ite 5 | 0,015 | 0,0049 /18,0 | 9,72 | 0,8 | 0,6 |0,03 me 
4aKkall. 4 120 
or 3 | 0,015 | 0,0063 |47,6 | He onp. | 0,83 | 0,44 |0,038] “3g. 
ot 3 | 0,015 | 0,035 |18,67| 40,47 | 0,48 | 0,51 |0,03 | 107 
agadt : 0,016 | 0,04123 |19,21| He onp.| 1,92 | 0,76) — a : 
sakall 3 184 
fe 3 | 0,018 | 0,023 |18,14] 40,50 | 0,44 | 0,38 |0,4 ane 
aKa. 3 | .0,019..| 0,012. |49,3 | 9,77 | 4,05 |0,38| — | 38 
3aKas pak 97020 sche 50046: 40, 875 |, 29599 i145, 42, (CO, al a yen Ee 
Saka ‘iz 0,023 +:0,014 |48,0 |. 44,42 | 0,43 | 0,44 |0,04 os 
HSaKan 4 | 0,025 | 0,022 |48,02} 10,70 | 0,3 | 0,27 |0,04 | 235 
S i 
Saka 3 | 0,09 | 0,0080 }47,40] 40,65 | 1,32 | 0,62 |0,37 
‘ Saxan. a 240 
liom, 5 | 0,40 | 0,0450 |48,55| 9,80 | 1,04] 0,57} — O% 


0,014% moxHO OO6bACHHTb TEM, YTO MCXAHH3M KOPPO3HOHHO"PO PacTpecKHBaHHA 
eTasieli JaHHoro Tuna cBasbIBaeTcA (°’) C HasM4YHeM Ha MOBEPXHOCTH MeTaJINa 
aeKTHBHOH 3allHTHOH MVIeHKH, pa3spyllaeMOH NOKaJIbHO NO BIMAHHEM Ha- 
| TIpsoKeHHH, MOITOMY ECTeECTBEHHO CUHTATb, YTO CTPyKTYPHble (bakTOPbl, CBs- 
| 8aHHbIe C HaJIMUHeM B MeTaJWie yruiepofa WH XxpoMa, OyfyT urpaTb cyllecT- 
_ BeHHO MeHbiuee 3HaYeHHe MPH PacTPeCKMBaHHU MO CpaBHeHHIO C HX BJIMAHHeM 
“Ha OOlly!0 H Me€XKKPHCTAJINTHY!O KOPpO3Hio. 
| BuBpogu. M3menenve KonWentTpaunu yraepogza oT 0,1 go 0,014% He 

BJIMAeCT CYULeECTBeEHHO Ha ycTowunBocTb craw X18H9 kK KopposHOHHOMy pac- 
TpecKuBaHHio B 42% Kunauem pacrBope MgCl,. 


VUnctutyT metaiaypruw um. A. A. Balixosa Tlocrynusio 
Akajemuu Hayk CCCP 12 VIII 1959 
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TEXHHYECKAA PH3HKA) 


B. E. NMAHHH uw 9. K. 3EHKOBA 
K BOMPOCY O CBEPXCTPYKTYPE B AJIKOMHHMEBOHM BPOH3E 
(IT pedcmaeaexo axademuxom IT. B. Kypdiomoeoim 6 VIII 1959) 


1. Pagom uccneqoBpanuii (**) noKasaHO aHOMaJIbHOe H3MeHeHHe CBONCTE} 


Ip OTMycke JemOpMHpoBaHHOH aJIOMHHHeBOH OpOH3bl, CBASAHHOe C BOCXOMA:| 
lel Ludpy3her asiOMHHHA B HEOAHOPOAHO-HallpAXKeHHOM MaTepHasie. OKasbl-| 
BaeTCA, A@HOMAJIHH H3MeCHEHHA CBOHCTB pH HarpeBe HaOwOLaloTcCA HU B OTO-| 
2KXKEHHOH aJIIOMHHHeBOK Opou3e. Tak, Ha KPHBOH TeMNepaTyPHOH 3aBHCHMOCTH| 
TelJIO€EMKOCTH OTOXKAKEHHOrO crviaBa Cu + 15,9 at. % Al Hamu Obl OOHapyxKeH| 
MakcumyM mpH 300°. Mccneqgopanuamu Macymoto, Calito u Takaxacu (°) TaKoii| 
MaKCHMYM OblJI OGHapy2KeH y BCeX a-(pa3HbIX civiaBoB Cu— Al, HauuHas c KOH- 
WeHTpawun 3,98 Bec. % Al. YKa3aHHad aHOMAJIHA CBASbIBAeTCA MMH C CylecT- 
BOBaHHeM B civlaBe CBepxcTpykTypbI CusAl. 

Hacrosilaa paOoTa nocBalleHa Ooslee JeTaJIbHOMY HCCJI€LOBaHHIO ABJICHHA 
YNOpAAOYeHHA B aJIOMHHHEBOH OpOH3e HW BJIHAHHA CBEPXCTPYKTYPbI Ha MpoTe- 
Kane muacTHuecKoH AepopMalHy cnlaBa B pas/IMYHbIX TeMIepaTyPHO-CKOpOcT-, 
HbIX YCJIOBHAX. . 

2. Marepvasiom uccreqoBaHuA Obl BbIOpaH criwaB— TBepAbIi pacTBop 
Cu -+ 15,9 at. % Al. Ha 6pou3ax nogxo6xoro coctaBa ObIJIH MpOBeeHbI OCHOB- 
HbI€ H3BeECTHbIC HCCIeLOBaHHA BOCXOAAMeH Tuddysun (+4). Tlopropenue stTux 
HcCJIeAOBaHHil Ha HalleM CMWaBe JaJlo Te Ke CaMble pe3yJbTAaTbl. ITO NO3BOIAeT 
yMatTb, 4TO JaHHbI CilaB ABJIAeTCA OObIMHOH aJIIOMHHHeEBOH OpoH3oH uM HET 
OCHOBaHHA OxKUaTb MpOTeKaHHA B HEM KaKHX-HHOO HECBOMCTBeEHHEIX ei Mpomec- 
COB. 

JI18 uccleqoBaHus COCTOAHHA CMlaBa H3MepAJINCb: YAebHaA TeNJIOCMKOCTb 
Cp, 9@KTPU4eCKOe CONPOTHBJIeHHe Q H TBEpAOcTb No Buxkkepcy Hy npu Harpy3Ke 
5 KI. TenoemkocTb H3MepsAsIacb B Npolecce HelpepbIBHOFO HarpeBa MeTOJOM, 
MOQOOHbIM OTYacTH MeTOy Calikca, c TouHOcTHIO 0,8%. M3mepenne 3JIEKTPOCoO- 
MPOTHBJICHHA MPOBOAMJIOCb Ha MPOBOJIOUHBIX OOpPasilaX MeTOJOM JBOHHOrO MocTa 
Tomcoua c TouHoctTpio 0,5%. 

3. IIpexye Bcero ObluIo UCCeqOBaHO BIMAHHE TeMMepaTypbI 3aKaJIKU Ha Co- 
cTOAHHe civiaBa. Oka3aJl0Cb, UTO 3TO BJIMAHHE OUeHb BEJIHKO, XOTA BCe Temme- 
PaTypbl 3aKaJIKH HM BbIOMPaJINCh B OOMACTH CYyMLeECTBOBAHHA OAHOPOAHOrO TBEp- 
OrO pacTBopa MO paBHOBeCHOH JMarpaMMe COCTOAHHA. 

TBepJoctb crJlaBa C yBeMYeHHeM TemnepaTypbl 3aKaJIKM pacTeT B MHTep- 
Basle 400—600°, oHako 3aTeM HHTeHCHBHO MafaeT Zo 900°. SieKtpoconporus- 
J@HHe Ip 9TOM BospactaeT Jo 500°, sarem HesHa4¥HTeIbHO nagaeT mpu 600° 
M Jlamlee cHoBa pacrer. Bospacranne Hy u e no 500—600°, ouvepugqHo, cBa3aHO 
C yYMeHbINeHHeM CTeneHH O/IMKHErO NopsqKa, YeMy Ha KPMBOli TemnepaTypHoH 
3aBUCMMOCTH TEMJIOCMKOCTH COOTBETCTByeT HasHuHe «xBocTa» To 600° (*). Taze- 
Hue Hy wu Q nocie S500—600° noka He nomyuns0 OMHO3HaUHOrO OOBACHEHHG. 
CaelyeT TOAbKO 3aMeTHTb, ITO NPeWebHaA KOHMEHTPAallus pacTBOpHMocTH auo- 
munna (19,7 at. %) ocraerca HEH3MeHHOL sub Zo 535°, YMeHbIUMaACb IPH Wasib- 
HeHIeM MOBbIMeHHH Temmepatyps. Tlostomy mpu Temmepatype 3akaKH BpITe 
535° cnulaB Mpu6IMkKaeTcsd K Tpanulle pacrsopumocTu. Bospacranue Q pH BBI- 
COKHX TeMMepaTypaX 3aKaJIKH, BEPOATHO, CBA3AHO C 3aKaJIKOM BaKaHcCHit. 
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Een B OPOH3€ MOxKeT BOSHUKATb CBEPXCTPyKTypa, TO Ha KPUBOii Temilepa- 
YPHOH 3aBHCHMOCTH TeMJIO€EMKOCTH 3aKaJIeCHHOrO (Ha HeyNOpsALOYeHHOe cocTos- 
le) ciilaBa BMeCTO MaKCHMyMa JO/DKeH HaOO,aTbCA MHHMMYM, CBxA3aHHDbIit 
oOpas0BaHHeM CBepXCTPyKTYypbI, 4TO OblO JelicTBUTeABHO TMOLTBep»xKTeHO 
MpOBeHeCHHbIMM HaMH uccleqoBaHuAmH. IIpu stom tTemnepatypa MMHHMyMa 
BAaBUCHT OT TEMMepaTyPbl 3aKkaJIKH, CHMKAACh C yBeM4eHHeM MocenHeli (puc. 1). 
llo-BuyuMoMy, C yBeIMYeHHeM TeMepaTypbl 3aKaKU, OCObeHHO BBIMIe 535°, 
YBeJIM4MBaeTCA HEPpaBHOBECHOCTh CilaBa (IIpHOMMKeHHe ero K rpaHHle pacrBo- 
|PUMOCTH, 3aKasIKa BaKaHCHit). Oto oONeruaer mporeKaHHe B CraBe mpomec- 
COB YMOpAOYeHHA, HM TeMuepaTypa MHHAMYyMa TeMOeMKOCTH CHMKaeTCS. 

G0 ae cok oa 


alt 
M2 


S 
S 


S 
z 


Thepootine iy BuKKeanLY 


| fo a 
= 5 g 10 19 20 25 mut. 30 
Ly) 400 INC BLEM9 OMRYCKA 


uc. 1. TemnepatypHaa 3aBHCHMOCTb Tel0- pyc. 2 Visorepmbt om H. 

2 ycka TBepyocTu 

KMKOCTH cnuaBa Cu + 15,9 at. 7% Al, nmpez- Sinaga Cue 150" ar oA M1 a tea 

HSAPHTeMbHO 3aKaJIeHHOTO C 500° (kpuBan J) — & “sqqe Temnepatypa oTnycka: 1—100°: 

| uc 900° (kpuBas 2) 2—150°; 8—250°; 4—280°: 5—350°: 6—400°: 
7—290°; 8—300" 


4. Bpiio noxpoOHo uccwieqOBaHO COcTOAHHe ciJlaBa, 3aKaleHHOoro c 500°. 
|| MoxkHo JyMaTb, 4TOB CIvaBe, 3aKaJICHHOM C 3TOM TeMNepaTypbl, NpH mocseLyro- 
| lem HarpeBe Ha Mpolecchl ynOpAROveHHA He JOJMKHBI HaKJlabIBaTbCA KakHe- 
| mu60 mo6ounble mpouecchl. McceqoBaHue cnwiaBa NMPOH3BOAMOCh MpH NMOMOLLM 
| CHATHA KMHETHYCCKHX KPHBbIX OTNYCKa TBepfocTu Hy HM 3eKTPOCONpoTHBeHHA 
pH pa3JIM4HbIX TeMmepaTypax. 

Viz0TepMbI OTMYycka 3JIeEKTPOCONPOTHBJeCHHA MMeIOT OOBIMHEIN Buy. IIpu stom 
| C MIOBbILIeCHHeM TeMMepaTypbl OTMycKa p CHau¥aJla He3HadHTebHO NagaeT (100; 
_ 150 u 200°), mamee pesko yMeubuaetca (250°), a 3aTeM CHOBa BospacTaeT. Takou 
XOJL 3aBMCHMOCTH p OT TeMMepaTypbl OTMyCKa XOPOLIO CormacyeTcA C H3BECTHBIM 
MOJIOMKEHHEM O TOM, UTO OOPasOBaHHe CBEPXCTPYKTYPbI MPHBOAMT K yMeHbILIe- 
HuIO aueKTpoconpoTuBeHHA (7, 8). 

VsorepMbl oTmycKa TBepAOcTH MpHBeAeHb! Ha PHC. 2. 3fecb OcOOO BHI,eIHAeT- 
CA KpuBas, coorBercrByromlad 280° (cleqyer MOLYepKHYTb, YTO 280° — Temnepa- 
Typa MMHMMYMa TeMsOeMKOCTH ciaBa, 3akaleHHOrO C 500°). Ota KpHBasA BHa- 
yale HMeeT pe3KHii MaKCHMYM, OJHaKO 3aTeM TBeEPAOCTh MHTCHCHBHO mMajaer, 
WM KpHBas Her HuKe Bcex [pyrux u3oTepM. MutepecHo OTMETHTb, YTO aHaJIOrHy- 
Had 10 BULY KpuBax Obla MoMyYeHa Oplau (*) WIA KPHTMYeCKOrO KacaTeIbHOrO 
HalpsAKeHHA IPH ynopsAsOUeHHH 3akaseHHOrO cnaBa CuzAu u Obia HM OODsAC- 
HeHa H3MCHeCHHEM Ppa3MepOB JOMeHOB yOpsAOueHHA. 

XapakrTepHo, 4TO HeOO/bUIOe OTKMOHeEHHe TemMepaTypbl oTMycKa oT 280° 
IIPHBOAMT K pe3KOMY H3MeHeHHIO Bula H30TepMBI. Tak, KpuBble mpu 250, 290 u 
300° umeroT yxKe XapakTep BO3pacTaHHA C HaCbIIILeHHeM HM MPHBOAAT K 3HauH- 
TeJIbHOMY BO3PacTaHHIO TBepAOCTH 3aKaJIeHHOrO CMlaBa. 

PesyIbTupy1ollad KPHBaA 3aBHMCHMOCTH TBeEPAOCTH ClaBa OT TeMMepaTypbI 
oTmycka (pyc. 3) uMeeT, TAKUM OOpa30M, pesKHH MHHUMyM mp 280° u CHJIbHO 
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BbIPaAKeHHbIe <rOpObl» CleBa HM cipaBa OT 280°. YMecTHO HanOMHHTb, TO B pan 
YHOPAJOUMBAIOMLUXCA CHaBOB MPH Mepexoe OT NOAHOFO MOPANKAa K MOJIHOM: 
GecllopaALKY COMPOTMBeHHe LepopMalHH MeHAeTCH M0 KPHBOH C MaKCHMYMO! 
9 610 

be nee PeBYbTATb HCCeLOBAHUA TeMJOCMKOCTH, TBEPAOCTH H SJIeEKTPC 
CONPOTHBJIEHHA IPH OTMYCKe MpeABapHTeIbHO 3aKaJleHHOU 6poH3bl yOeuTeIb 
HO CBHJETEIbCTBYIOT O CyLecTBOBaHHU B Hel cBepxcrpykTyppl. Jia cnsaBa 


le} 
3akaslenHoro c 500°, remnepaTypa ynopaqouenua paBya 280°. 
CylecTBoBaHHe B aJIIOMHHK 


eBou OpoH3se CBepXCTPYKTYPE 


Ss 
| 


aay 9 eCTECTBCHHO JlOJUKHO MpOABHTbCS 
Ne pu ee mulacTHyecKoH edopMaly 
s Seem rr. | (° 44). [Ip sToM yKa3aHHoe BJIMAHME 
ow YUHTbIBAA AudppbySHOHHBIN xapakTef 
S ~ mpomecca ynopxOveHHA, OJDKHC 
5 | 3aBUCeTh OT TeMMepaTypbl H CKO; 
i a a a rr poctu jlesbopMupoBaHHua. Takoe Hc: 


Temnepamypa omnyona cuieoBaHHe  OblJIO HaMu po: 
BeqeHO pW cxKaTHH cnwlaBa Cu + 
+ 15,9 at. % Al co ckopocTaMy 
VU; = 6 MM/MHH, V, = 0,05 MM/MHH & 
v, = 0,005 mM/muH B_ HHTepBaJeE 
Temmepatyp 20-—600°. 

IIpu temnepatypax 20—200° Buuanve cKopocTH Ha compoTuBseHHe Zedop- 
MallHH lpakTH¥eCKH He CKa3aslocb. Temnepatypa JepopMaluu Takxe cabo 
BIMAeT Ha MOJOKeHHE KPHBOW TeyeHHA. 

Oco6o BbiqeaeTca Temnepatypa 300°, aBasioWlanca, KcTaTH, TeMiepaTy por 
MaKCHMyMa TEIIJIOCMKOCTH OTOXKXKEHHOFO crviaBa (°), WpH KOTOPOH HaOmoaeTca 
oOpaTHoe BJIMAHHe CKOPOCTH Ha COMPOTHBeEHHe TepopMallMH UM CHJIbHO BbIpaxKeH- 
HbIM BOHOOOPasHbI XOX KPHBbIX Teye- 


Puc. 3. SaBucumocTb TBepgocTH Hy, cmaBa 


Cu-+ 15,9 ar. % Al, 3axaneHHoro c 500°, or 
Temmepatypbl oTiycKa. Bpems ormycKa 30 Mun. 


} 


0 —- ; 
Hua. MVHTepecHoO 3aMeTHTb, 4TO MpH aE | 
OOuIbIHX CTeEMeHAX MepopMalHu aHoO- pe 
MaJIbHOe BJIHAHHE CKOPOCTH ucuesaeT. ee 


Bo BceM TemMnepaTypHOM HHTepBase 
20—300° AepopMaluaA mpoTeKaeT cKay- 
KooOpa3Ho. Benue 300° Ha6smogaerca 
yXKe HOPMAaJIbHOe BJIMAHHE TeMMepary pbI 
M CKOPOCTH Ha COMpOTHBJeHHe Jecdop- 
Mallu. 

Ilo KpHBbiIM TeueHHA ,ObIIM MOCcTpo- 
CHbI KPHBbl€ 3ABHCHMOCTH COMpOTHBIe- 
HHA OKaTHA OT TemMMepatTypbl mpH 
Pa3JIM4HbIX CKOPOCTAX MedopMupoBa- 
HHA WIA creneHei oOxKatTuA 10 un 30%. 
Jia Maslow cTeneHu JepopmMaluu stu 
KpHBble (pvc. 4) MMeloT HeOOBIYHBI Puc. 4. 3anucumocts conporuBrenta cxKa- 
BH]: OHH BHaYasle MaaloT, 3aTeM BO3- THIO OT TemnepaTypbl MmpH  pasmMUHBIX 
pactaioT, JlOcTHraioT MaKCHMyMa, 3a 10% oT feROR NA iy tener Ole 
KOTOPBIM y2xKe culeqyeT peskoe mayenue. ito ya et a M/s 
IIpH sTomM TemnepaTypa Makcumyma 
3aBHCHT OT CKOpOCTH JepOpMupoBaHHA, BO3pacTan Cc yBeIMYeHHeM TocTeRHe;. 
Ha yuacrke aHoMabHOl TemmepaTypHo 3aBucumMocTu HaGuJlIOJaeTca u aHo- 
MaJIMA CKOPOCTHOH 3aBHCHMOCTH CONPOTHBAeHHA ~Tepopmannn. YBennuenne 
creneHH AepopMallMu CrviaxkUBaeT JaHHbIli sddeKT (KpuBpie J/). 

IlonyuenHble pesysbTaTbl XOpOMIO cormacyloTcA ¢ mpescraBseHuAMH oO cy- 
I€CTBOBAaHHH B CivlaBe CBepxcTpykKTypbl. B caMom ese, XOPOLIO H3BeCTHO, UTO 
AepopMaunA ynopsAqovenHoro ciaBa B OMpeAeeHHEIX yCOBUAX MpoTeKaeTt 
CKauKOOOpasHO H IPH 9TOM HaGMOJaercA aHOMasbHOe BAMAHMe CKOpOCTH Ha 
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RS 
Ss 


MCMUAHOE HANPRHMEHUE O 
S 


S 


0 0 200 300. a tll & 


Temneplinyp DbyQOpreal{lul 


; 


MpoTuBeHve Jesopmannu (*''), Kpusple Tuna / Ha prc. 4 OveHb Hanomu- 
1OT 3ABHCHMOCTb KPHTHYeCKOLO CABHTalollero HaNpsKeHHA CoaBa CuzAu or 
MUepatypbl IPH pasJIMUHbIX CKOPOCTAX ePOpMHPOBaHHA BbILLe TeMMepaTypbI 
1opu (°) H 10 aHaslorMu MOryT GbITb CBA3aHbI C OIMXKHUM MOpAKOM. 

Hspecruo, uTo riyOokaa nuiacTHyeckasd JetbopMallua paspyllaer CBepxcTpyk- 
py (°-§). Orcioqa MOHATHO McuesHOBeHHe (MIM, 10 Kpalineli Mepe, yMeHbIIe- 
Me) TEMIepaTyPHO-CKOPOCTHOM aHOMAJINH COMPOTHBeHHA AecbopMallwn cnsaBa 
pH Oombmux cremeHaAX WepopmMaunn (puc. 4, KpuBpre //). 

Ecau mpe(BapuTebHO OTOXKKEHHIM CMIaB, B KOTOPOM y2Ke HMeeTCH CBepx- 
PykTypa, MepopmMupoBaTb NpH KOMHATHOH Temnepatype, TO edopmanusx 
OCHOBHOM JlOJDKHa MPHBOAUTb TOJbKO K pa3pyIeHHIO OOJacTeH ynopaqoue- 
WA, 4TO, OYeEBHAHO, OyeT COMpOBORaTecA ONOMHUTEbHBIM BbIeeHHeM 
fia. TiaTeibHoe H3MepeHHe TeNOTHI LesbopMallHH 3TO AeHCTBUTeIbHO NOJ- 
epAvo. 

Oco6enHocTH noBeseHuA cnviaBa Cu + 15,9 ar. % Al mpu ero jedbopmu- 
OBaHHH B Pa3JIMYHbIX TEMMePaTYPHO-CKOPOCTHBIX YCJIOBHAX Obl OOHAPYKeHbl 
quia cnuiaBa Cu + 10 at. % Al, TombKo BbIpaxKeHbl OHH B MeHbINeH CTeMeHH. 

B 3aksioueHHe culeqyeT CKa3aTb, YTO HCCMENOBaHHbI cmvaB He ABJIAeTCHA 
MaBOM CTeXHOMeTpHuecKkorO cocTaBa, MO3STOMY ABJeHHA ynopaAqoveHHA 
OJMKHbI B HEM MpOTeKaTb B Ooulee COAHOM BUC. OueBuAHO, WIA OKOHYATEJIbHO- 
0 BbIACHCHHA MpPHPOAbl yNopsAOveHHA B aJIIOMMHHeEBOH OpoHn3se TpedyrioTcA 
ONOJIHHTEJIbHbIC + HCCIeEAOBaHHA. 


Cu6upcKul cbu3vKo-TexHuuecKkHi Ilocrynuao 
HayUHO-HCCIEOBATeIbCKHH MHCTHTYT 30 VII 1959 
pu TomcKoM rocyJapcTBeHHOM yHUBepcuTetTe 
uM. B. B. Kyi6nnuesa 


UHTHPOBAHHAS JIMTEPATYPA 


1T. M.Popeuckuit, Tp. Bcecowo3H. WHCT. aBHall. MaTepHanosB, 2—3 (1948), 
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ly, Acta Metallurgica, 3, 6 (1955). 14°H. Green, N. Brown, J. Metals, 5, 1240 
11953). 4B. Hundy, J. Inst. Met., 83, 115 (1954). 
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TEXHHYECKAA PHSHK., 


JI. E. NOMOB u T. HW. KAPMOB 


BJIMSAHWME TEMMEPATYPbI 3AKAJIKH HA TIPOWECC OBPASOBAHHM 
BJIMDKHETO NOPAAKA B CILJIABE Ni— Cr 
(II pedcmaeaeno axademuxom [. B. Kypdtomoeoim 6 VIIT 1959) 


MspecTuo, 4TO KHHeTHKa Mpollecca yNOpAAOYeHHA MPH HH3KOTeMMepaTy] 
HbIX OTKUTAX CHJIbHO 3aBHCHT OT TeMMepaTypbl 3akauKu (1). Ita 3aBHCHMOCI 
OObACHACTCA Pa3sIMYHOH KOHUeHTpalWel 3aKaJIOUHbIX BaKaHCHH, (~PHKCHPyeMCc 
B ClwlaBe IPH 3aKaJKax OT pa3JIM4HbIX Temmepatyp. IIpu Hu3skoTemMnepaTypHO 
OT?KUTe 3aKaJIOUHble BAKAHCHH JBUXKYTCA K CTOKaM, O6ecneuHBad pH STOM Apt 
TeKaHHe Mpolecca ynopsAoveHHA. OpceKTbl, CBASAHHbIe Cc Npoweccom ynopaA 
YeCHHA, HallpHMep CHHKeHHE ZJICEKTPOCONPOTHRJCHHA, HCMOb3YIOTCA AIA OOH: 
PYKeCHHA 3aKaJIOUHbIX BaKaHCHH WH OMeHKH UX KOJIMUECTBA. 

B ynopsounBaloulAxca CiwiaBax MepeXOHbIX BJIEMCHTOB CHH2KEHHIO 93JI€F 
TPOCONPOTHBJIeCHHA MPH OOpas0BaHHH JabHero NopsAyKa MpeduiecTByeT 3Haul! 
T@JIbHOe €FO BO3PaCTaHHe, CBA3AHHOe C BO3HHKHOBeHHeM GOJIMKHETO MOPALK 
(?-*). B uactHocTH, 9TO OOHapyxXeHO Ha cnwiaBax cucTemb! Ni — Cr, 61“3KH 
K cTexHoMeTpHyueckomy cooTHoueHHio Ni.Cr, B KOTOpbIX HaGNHONaloTCA ABE 
HHA, CBHAeTeIbcTByIOuLNe OO OOpa3s0BaHHH JjaIbHero MOopsyKa (CHHKeHH 
9JICKTPOCOMPOTHBJeHHA (°), CBEPXCTPYKTYPHble JIMHHH Ha peHTTeHorpammax (’). 

TIpH KOHWeHTpalWAX XPOMa, MPH KOTOPHIX MPOHCXOAUT JMUIb OOpas0BaHH 
cerperauHi THMa OMKHerO NOpAAKa, 3ICKTPOCOMpOTHBMeHHe B Havase U3C 
TeEPMHYeCKOrO OTKUTA BOSpacTaeT, a 3aTeM, WOCTHTHYB MaKCMMaJIbHOrO Hp’ 
aHHOW TemMMepatType 3HaYeHHA, OCTAeTCA MOCTOAHHBIM Jake pH BecbMa OOJE 
IHX BbI-epxKKax. | 

OppekT BOspacTaHHA ZIEKTPOCOMPOTHBAeCHHA MIpH OOpasoBaHHHu GOHKHEF 
NOpAAKa MOXET ObITh HCNOMb3OBaH JIA OOHAPYXeCHHA B cHvaBax MepexOHbl 
9JIEMCHTOB 3aKaJIOUHBIX BaKaHCHH WJM HHbIX ATOMHBIX Je:eKTOB, KOHILCHTpall 
KOTOPbIX MpeBblIlaeT paBHOBeCHYIO Ip AaHHOH Temnepatype. Hanuuue B cue 
Be H3ObITOUHOM KOHICHTPalW aTOMHEIX JepeKTOB, He TpeOylollHx TepMH4eCKO 
aKTHBalHH, AOJUKHO MPOABHTbCA B OOPasOBaHHH OMKHETO NOpALKa pu Te 
KMX TeMMepaTypax, MPH KOTOPbIX KOHILCHTPallHA TeMJIOBBIX BaKaHCHi OUeH 
Mala. 

B wacrosujel paOore uccneqoBaHO BIIMAHMe TeMnepaTypb 3aKaJIKH Ha KHHE 
THKy OOpasoBaHusa O.MxKHErO NopsAdKa (K-cocrosnua) B cnsaBe Ni c 16,6 Bec. ° 
Cr pH HH38KOTeMMepaTyPHBIX OTJOXKCHHAX. 

OOdpasulbl, HSPOTOBJIEHHbIe B BUe NPOBOJIOKM AMametpom | MM, OblWIH pa36r 
Tbl Ha H€CKOJbKO napTHH. Kayan napTua oOpasioB moyBepradacb BaKYyMHC 
My omkury mp 950° B reyenne 4 yacoB. SaTem OOpasiibl OxaKaluch (HIM HE 
TpeBaJIHCb) C Meublo AO TeMMepaTypH 3akanKu (650; 750; 950; 1000; 1100°) 
TOCe BbI,epxKKH IPH STOM TemNepaType B Teyenve 5—60 MUH. 3aKasIUBaJINC 
B Bose. 

SakaJIeHHble OT PasMYHEIX TeMMepaTyp OOpasbl MOABepraHcb 3aTeM OTKE 
ry mp temnepatype 300°. M3 TemmepatypHbIxX JaHHBIX ObIIO H3BeCTHO, 41 
mp 9TOH TemMepatType oOpasoBaHne O1MKHETO NOpAAKa B cHaBax, MOJOOHEI 
uccileqyeMOMy, mocie 3akaIKH oT 770° mpotTekaeT upesBbiualiHo MeqeHHC 
Tak, B cnaBe c 90% Cr BospacraHue sieKTpoconpoTuBmeHua Ha 1% jocrur: 
JIOCb JIMWb 3a CYTKH OTKHTAa. 
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emmepaType JBOHHbIM MocToM Tomcona. Ha puc. 


BIAeTCA YCPeqHeHHOH mo 5 oOpa3ilaM. 


H82-0M HM R°0M 
ot 10 


109, 


409 


Uepes mpomexkyTKH BpemeHH 5; 15; 30 Muu., | 42 4aca OOpa3siibl BLIHHMaJIHCb 
3 NUH H MpPOHSBOLNOCb H3MepeHHe UX JICKTPOCOMPOTHBJIEHHA IPH KOMHATHOH 


] TIPHBEJCHbI KPHBbIe H3MeHE- 


HA YIebHOrO BICKTPOCOMPOTHBJICHHA OOPaslOB, 3aKaJICHHbIX OT Ppa3.IHUHbIX 
emnepaTyp, B 3aBHCHMOCTH OT BpeMeHH BbiepxKuU mpu 300°. Kaxjaa KpuBaa 


re 
wm DEF i | hae. EE 


pasHbIx Temnlepatyp 


os 


m 


CBA3aHO, NO-BHAMMOMY, C HcuepmaHveM 3aKaJiou- 
HbIX BakaHCHil. 

Ha pwc. 2 Te Ke aHHble MpeAcTaBJeHbl B 
{Bue KPHBbIX 3aBHCHMOCTH yJeJIbHOrO compo- 
THBJICHHA MOCe OMpeeyIeHHOrO BPeMeHH BBI- 
fepxkku mpu 300° of TemnepaTypbl 3aKaJIKH. 
ConporuBjieHve 3aKaJIeHHOrO CiJlaBa HeNmocpel- 
CTBEHHO Mocyie 3aKaJIKH WMeeT HAHMEHbILYIO 
BeIHUMHY nocse 3akamkKu oT 850°. Ymenburenue 
3NCKTPOCOMPOTHBJICHHA MPH BospacTaHHH TeM- 
mepatypbl 3akaitKu oT 650 yo 850° C cBasaxo, 
T10-BHJIMMOMY, C YMEeHbIMUeCHHeM cTeneHH OHxK- 
Hero mopaqka. IIpH Oowee BbICOKHX Temnepa- 
TypaxX YMeHbINeHHe 9/IeEKTPOCONPOTHBJeHHA, 
OOyCJIOBIeHHOe paspyuleHvem O1M2KHErO Nopay- 
Ka, Me€peKPbIBaeTCA POCTOM 9JIEKTPOCOMPOTHB- 
JIGHHA, CBASA@HHbIM C YBeJIMYeCHHeM KOHI[CHT- 
pallwu 3akaslOUHbIX BakaHCHil. 

BenwunHa BO3pacTaHHsA 93JIeKTPOCOMPOTHB- 
jenua Ap mp HHSKOTeMMepaTypHOM OTKHTe 
nocyie 3aKaJIKA MOHOTOHHO pacTeT C IIOBBIILEe- 
HHeM TemMepaTypbl 3akaIKH (puc. 3). IIpu 


700 600 900 00 WG 


TRMNEDQINY PR PUBL 


Puc. 1. SaBHCHMOCTb 91eKTPOCOMPOTHBie- Pye, 2. 3aBUCHMOCTb 93eKTPOCoMpoTMBse- 
HH OT BpeMeHH BbIAepAKH Np HSOTEPMH- Hua OT TeMMepaTYPbI 8aKaIKH Mp MsoTep- 
yeCKOM oTHre oUU" Nocle 8aKaIKH Cc  wyyeckom orxKure 300° ama pasHblx BpeMeH 


BbIep2xKKH 


MoxHo BHJeTb, YTO B HavaJle OTKHTa (IPHOAUHSUTeEbHO B TeYeHHe NOMy4aca) 
UM€eET MECTO ObICTPOe BO3PaCTaHHe IICKTPOCOMPOTHBeHHA, CMeHAIOULeecA 60- 
Jee M@JI€HHbIM MObeEMOM. SaMeWIeHHe BO3PaCTAaHHA ZJIEKTPOCONPOTHBJeHHA 


+a 


(neg 
Sk 
NX 
Z 
L Lat 
7) G00 M00 °C 
TEMMEPQMY PA SAKASTKU 


Puc. 3. Usmenenne amexrpoco- 
IIPOTHBJICHHA B pesyJIbTATe OTKH- 
ra mpuH 300°. J — pasHocTb Ha- 
yaJIbHOrO H KOHEYHOrO COMPOTHB- 
menHn o6Opasua; // — sddbext 
BOSPacTaHHA I/eKTPOCOMPOTHBue- 
HUA, OTCUNTAHHBIN OT MAHMMAJIb- 
HO ero BeMUHHI (mp 850° 


BbICOKHX TeMMepaTypax 3aKaJIKH 93TOT POCT CTaHOBUTCA Oo/ee Me]JICHHBIM 
BCIeNCTBHe MpHOMKeHHA K M@KCHMA@JIbHO BO3MOX%KHOMY Ip AaHHOH Temme- 
paType ommura aipeKTy BOSpacTaHuA 9/eKTPOCOMpOTHBVJIeHHA. 
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Tlyrem cpaBHeHut H30TepM SJIEKTPOCONPOTHBCHUA, MOJYYCHHBIX pH pa: 
JIMUHBIX TeMnepaTypax, OblIa onpesereHa SHeprus aKTHBALMM MUTPallu sake 
OUNBIX BaKaHCHH. Ola HW Ta %Ke cTemeHb OMKHEFO NOpAAKAa HW COOTBETCTBYK 
iad eit BEMUHHA BJICKTPOCOMpOTHBIeHHA ZOcTUraloTCcs TeM ObICTpee, YM BILL 
remnepatypa oTKura. Ilockombky KOHIeHTpaluA TeMJOBbIX BakaHCHi B Bb 
O6paHHOM MHTepBasle TeMMepaTyp Mawa, o6pagoBaHne OMKHETO NOpAAKa OOecHE 
YMBaeTCA TaBHbIM OOpa3s0M JBHXKeCHHeM 3aKaJIOUHBIX Bpakaucnh. Ilostomy Mow 
HO OKHNaTb, YTO BPeMA JOCTWMKEHHA OMpPeAeeCHHOH BeHUMHbI SeKTPOCC 
IIPOTHBICHUA CBA3AHO C TeMMepaTypOH OTKHTAa COOTHOLICHHEM texp (— U/RT, 
rye U — 3Heprua aKkTHBallHH JBUKE 
Hud BakaHcul. Ec 3T0 WeHCTBUTeIbH 
HMe€€T MECTO, TO H3OTEPMbI SJIEKTPOCO 
IIPOTHBJICHHA, HOCTPOCHHbie B 3aBHCHMO 
cru oTnapametpa 9=?¢ exp(—U/RT) 
JOJDKHbI ObITb COBMALaIOuluMH IPH pas 
JIMUHBIX. TemMepatypax OTKUrAa. 

Ha puc. 4 mpuBeqeHb! TanHbie mm 
104 ? 7 Z H3MeCHEHHI0 3JIEKTpOCON POTHBJIeEHHS 
Lhe B pesybTaTe H30TepMH4eCKH? 

Puc. 4. J[varpamMa u3MeHeHHaA 9eKTPOCo- OPE OO a TEMne PS Har 200 u 250! 
IPOTHBCHHA B pesyabTaTe HsoTepMuueckux MHOCE 3aKaJIKH OT 1000° B KoopyAuHa’ 
OTAHTOB pH Temmepatypax 200° (a) m Tax p—lgd. [na us0TepMbl, M0.1y4eH: 

250° (6) mocne 3akaaKH c 1000° HOM lpH 200°, 6bwio mpHasTo > = t 

‘ Tora Jit H30TepMb! omkura pH 
250° nowyunnoch + = 42¢. Qneprua axTuBaunu U momyuaeTca B 9TOM Ciy4ae 
paBHol 37 kkKaJI/MOJIb. Buau3kve 3HaueHHa SHeEPprHH aKTHBallHH U3 u30TepN 
oMkKura ObWIH MONYYeHbI Mp Temnepatypax 200; 250; 280; 300° nocne 3aKa 
OK OT Pa3JIHUHbIX TeMMepaTyp H C pasJIMUHbIMH BPeMeHaMM BbIepKKU Nepel 
3akaJIKOH. CpeqHAA 9HEPPHA AKTHBAILNU OKAa3aaCb PaBHON 38,7-+-2 KKaJI/MOJB. 
O7ro sHaueHHe O/IM3KO K SHEP aKTHBallMH MUTPAallWH BaKkaHCHi B HUKeJe 
(39 KKan/MOuIb) H COCTaBJAe€T OKOIO NOJOBMHbI SHEPrHH aKTHBalHH DMdpy3HH 
KOOasIbTa B NOZOOHOM cnaBe (80KKau/monb (8)) H 9HeEpruH aKTHBAILMU BEICOKO 
TeMlepaTypHOrO pasyMpouHeHHA Uccenyemoro cnwaBa (83 KKaJ/MOJIb (°)). 


ey 


Cu6upeKuli du3suKo-Tex HHUeCKHI Tloctymuso 
HaYU4HO-HCCCAOBATeIbCKHH MHCTUTYT 29 VII 1959 
mpH ToMCKOM rocyfapcTBeHHOM yHHBepcuTeTe 
um. B. B. Kyti6smuesa 


HHMTHMPOBAHHAS JIMNTEPATYPA 
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(1951). H. Taty lor K. Hinton, J. lust Metz Sh. 16001052). ue B. T. Jins. 
muu, IW. UW. 46parumos, Ons, tBepg. tena, 4, B. 2 (1957). § R. Nordheim 
eo rant, J. Inst. Met., 82, 440 (1954). * G. Baer, Naturwiss., 43, Ne 13, 298 (1956). 
a er tes P, B.C. Muxanaeuxkos, Mccneqopanus no 2apompouHbiM cniaBaM 
Sebo OO CTD «(ile JI. E. Tonos, Ys. Beicm. ya. gas., OusuKa, Ne 2 (1959). 
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XHMHA 


A. K. APEH uw axayemux AH JlarsCCP ©. A. BAHAT 


HOBbIE AMUMHOMPOM3BOJHbIE 2-PEHWJIMHAAHAMOHA-1,3 


- 


Iipy nw3yyeHHH AaMHHOMPOW3BOAHBIX 2-3aMelleHHbIX HMHAaH_MouoB-1,3 (1-4) 
ObIIO YCTAHOBJICHO, UTO MHOFHEe H3 HX OGsalaloT ABHO BbIPayKeHHBIM PU3HOJIO- 
THYeCKHM JlelicTBHem (°, °), WpHueM MPH OMHOM HM TOM Ke MHLaHAMOHE 3TO Jelict- 
Bue B CHJIBHOH CTeCM€HH 3aBHCHT OT BBeeHHOM aMMHorpynnpl. Jia MHOrHx 
@M3HOJIOrMYeCKH AKTHBHDIX BEeULECTB, OCOHCHHO AHECTETHKOB, CUa3MOJIMTHKOB, 
IIPOTHBOMA.1APHiHbIX H APYrHX MpenapaToR, XapakTepHa MaJIKWJaMuHOAaJ- 
KWJIbHaA PPyYNNHPOBKAa, CBAZaHHAA C a3OTOM HIN KucTOporoM (‘, °). BBeqennem 
| [MaJIKWJIaMMHOSTHIbHON Ppynnbl B MOJeKyJy 2-aMMHO-2-heHnIHHLanyNoHa-1,3 
MbI nowyunu Opt N,N-quankua N’-bennuanngqanqvonn-(2)-sTH1enHquamuy (II). 
TaK Kak Cpe—H coeqNHeHHH, OONaarollux CHJIbHbIM CMa3MOJIMTHYeCKHM H Mpo- 
THBOrHCTaMHHHbIM JeucTBuem, HMeroTca N-3aMellleHHble JTHJICHHaMHHbI (”), MBI 
3ajlaJIMCb LeJIbIO CHHTC3HPOBATb COOTBETCTBYIONINE MPOM3BOAHbIeC MHAAHAHOHOR, 
B epByto ovepenb 2-csenninHanquona-1,3. aa ocyulectBleHuA STOO CHHTe3a 
MBICJIMMO HECKOJIbKO TyTeH. 


R 
PES pe H»NCH.CH,N© 
CeHa bo “ Rais 
au 
(BiO) Br 
(1) 
~ R CO C.gHs 
a ia CICH,CH,N” y Ain. Gays ; 
CoHy C R petites: oie ie 
NALS vA 
CO NHCH,CH.2N CO NHo 
(II) R’ (111) 
Q 
ers 
sv 
Se 
CO CeHs NOU) 1 se RE CyHs5 
VEE Pek 
(Galak G 
Ne oR 
EO NHCH,CH2x 116 R u R’ = —(CH2)— 


(VNC = Cle BE) 


Or Bapvanta A MbI OTKa3aJIHCb H3-3a OTCYTCTBUA COOTBETCTBYIOULeCrO STH- 
JICHHaMHHa, WM BCweCTBHe TOrO, 4TO, Cy nO onbITy, 2-6pom-2-cpeHuJIHH- 
jauguon-1,3 (I) pearupyer Kak Cc MepBHYHOH, Tak HC TPCTHUHOH aMMHOrpynnon, 
uTO TIPHBeNO Obl K cMecH BeulecTB. Jia MpoBepKH BapHaHta B MbI CiWlaBJIANIA 
2-ammno-2-enusunyangquon-1,3 (III) (1!) ¢ xnopucropogopognol conto f-2n- 
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MeTHJIAMHHOSTHIXIOpHAa mpu 120—150°. Oka3aocb, 4TO O*KNaeMaA KOH ACH 
calluf He HaCTYMHa, HO, BAAHO, MPOH3OLIIa CAaMOKOHAeHCAaILHA CaMoro 2-aMH 
HO-2-enusMALaHgNoHa-1,3 c oOpasoBaHHem coequHeHua V. Coepkanne a30 
Ta OTBe¥aeT TPeAaraeMon cbopMysie; MeTaJIbHOMy H3y4eHHIO TOM HHTEPeCHO! 
peaKkI\HH HW BbIACHeHHIO CTPOeCHHA MosyYeHHOrO BellecTBa OyeT NOCBALLeHAa OT 
WesibHaa padora. 


CeHs5 
CO NH, CO | N 
os Se O=AG Vis Yo 7 ye »s an 
[eS 
2 ea |Nco”Y A ee 
e Neo 
v) CoHs 


OcyulecTBusleHHe cuHTe3a (II) yqanocb no BapHaHTy C, JelHcTBHeM ,MSTHJI- 
aMHHa WIM nWunepuquua Ha 2-b-rasoreHosTHaMHHoO-2-penunHAanAnou-1,3 (IV) 
MeTOA MouyYeHHA KOTOpOrO Kak U3 2-B-oKCHSTHJAaMHHO-2-ceHHJIMHLaHAHOHA- 
1,3, TaK H3 2-9THJICEHHMHMHO-2-peHHIMHAaHANOHAa-1,3 HaMH HeaBHO Obl pas- 
paOotan (1°). 2-8-XjopsTHaMHHO-2-cpeHHIMHAaHAMOH-1,3 TpyqHO pearHpyet 
C JH3THJIaMVHOM, Jlaxke NpH KHNAYeHHH B pacTBope AHOKCaHa. HecKouIbKO Jer-, 
ye MpOHCXOMNT peakWuA c munepHynHOM. Hanpotns, 2-8-6pomaTusamMHHo-2-ce- 
HHJIMHAaHWMOH-1,3 pearupyeT Kak C JH9THJIAMHHOM, TaK HW MHMepHAHHOM yxKe 
IIpH OObIKHOBeHHOH TemnepaType C OOpa30BaHHeM O%KHaeMbIX COeMHeHHH 
Ila u 116. Onn n30mupoBanbl B opMe AUTHAPOXJOpHAOB, MpeCTaBJAIOULHX 
coOoH TBepmble Oeble OY€Hb THFpOCKOMHMYeCKHe COJIH, NepeKPHCTAaIMZ0BAaTb. 
KOTOpble He yaJlOCb, HO MPH HCMO/b30BaHHH YHCTHIX HCXOJHBIX MaTepHaJIOB CO-; 
JIM Jla1OT YOBJICTBOPHTEIbHbIe Pe3yJIbTATbI aHalH3a UH 6e3 KPMCTAaJJIMZalHu.- 
CouM pacTBOpAIOTCA B BOJe, BOAHbIe pacTBOphI C1a60 3eeHOBATO-XKeJITOFO WBeTAa, 
HW NOKA3bIBaIOT KHCJy!0 peakwHw. Buguo, AurvApoxsopug (VI) B BOOM pacTBO- 
pe oTuacTu ruypouMsyetca Jo MonoxsopHya (VII). Kak nokasaau Halu npex- 
HHe MCCIeqOBaHHA, 2-aMHHO-2-cbeHUJIMHaHAMOHbI ABJIAIOTCA TOJIbKO CaObIMH 
OCHOBaHHAMH HM B BOJHOM pacTBOpe HX COM JerKO THApoMHsyloTCA, aBaa 
@KpallleHHble OCHOBaHHA 


CO CeHs CO CeHs 
FOG IA oe See 
ee rae R ie Galati G 
\ a eee a 
CO NHCH.CH2N CO NHCH,CH,2N + HCl. 
> 
HCl HCl tel 


(VI) (VIL) 

CBoOogubie ocHopanua (I] a u I] 6) npegcraBastoT coGoii BA3KUe 3eNeHOBATO- 
XKeJITbIe MaCJIa M B UHCTOM BHJe elle HE BbITeeCHEI. 

IIpu Bsaumogelicrsuu 2-6-6pomsTuamMHo-2-pennsuHyanqnona-1,3 ¢ Tpe- 
THYUHBIMH OCHOBaHHAMH — TPH9THaMHHOM, MMPHAWHOM HM H30XHHOMMHOM — 
MOJYCHbI COOTBETCTBYIOUIME YeTbIPeX3aMellleHHble aMMOHHeBbIe com (VIII). 
ITO — ZeCHOBATO-KENTHIE KPHCTAJIHYeCKHE BELLECTBa, XOPOLIO pacTBOpuUMBIe 
B Bowe H CHHpPTe, HepacTBOpHMbIe B apupe. 


_ ate 2 
a XG = — N (CoHs5)3Br 


CO CoH; List r ae 2 
pe eee A eS 
at eS sae 
\A ns , + 
(ofe) NCC 
(VII) aa e. 
Wey 
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@usnoNorMyeckad aKTHBHOCTb MOJYYeHHIX HOBbIX AMHHOMPOHSBOAHDIX 
eHHIMHAanMona-1,3 usyuaercs. 


QKCNEPUMECHTANbHAAH UacTh 


Jurugpoxaopug 2-(P-nuNepuARHHOSTHAAaM HH O)- 
peHuauuauAuon a-l,3 (116). a) K sspecu3r xsopncrosogopo,uoni 
oH 2-B-xopsTHaMHHO-2-ceHHMHaHMoHa-1,3 (IV) B 25 Ma cyxoro QHOK- 
aHa NpHOaBiamu 2,7 MJ munepHauna B 10 Mi QuoKcaHa u KunaATHAIH 3,5 Yac. 
a MaCSHOM OaHe (TemMmepatypa Gann ~140°). Tlo oxnaxyenun npuOaBanan 
Oc. spup, Yepes HEKOTOPOE BPeMA OTICAINM BLINABLIMH THAPOXMOpHA nunepu- 
una (2 r) W ~uNTpaT ynapuBaM B Bakyyme. MacaaHucTHI ocayoK CHOBa pac- 
BOPAJIH B aOc. supe, KUMMATHIH C AaKTMBHBIM yIJieM, CylUMH Oe3BOQHbIM 
yibtaToM HaTpHA HM HacbilllaJIM PacTBOP CyXHM XJIOPHCTbIM BoLOpooM. Brrxox 
Or (93%) 6enoro AuruzApoxsopnyza. Cob ToTYac MOMellamu B OOorpeBaeMbIti 
akyyM-3KCHKaTop. Cob OYeHb FHrpocKonH4HAa, Ha BOsAyxe Obicrpo pacmuibl- 
aetcen. T. nm. 150—154° (pasa.). B Boxe pacrBopsetca, oOpasya ca60 xKeNTO- 
aTbili pacTBOp, KOTOPbIi MPH B3OaJITHIBAHHH MeHHTCA, peakUMA pacTBopa KHC- 
ax. 6) K pacrgopy 4 r 2-(6-6pomstTumamuHo)-2-enuiHHanquona-1,3 B 20 mai 
Oc. scpupa npHOaBiAH 2,5 MJ nenepHa~nHa B 10 Mi a6c. sbupa. Toruac nauu- 
HalaCb peakUMaA HM BbIesAICA THApoOpomug nunepuguna. Ha zpyro peut 
DIeAIH OCaOK HW *ubTpaT OOpaOaTHIBaM JabuIe Kak B a). Burxoy 4,4 r 
90%) quruapoxsopuga. T. m1. oKonO 150° (pasu.). 


Hatizeno %: N 6,46 (a); 6,48 (6) 
Co2Ho4O2N -2HC1. Burncneno %: N 6,65 


Aurugpoxnopug 2P-RWYI9TUMAMHHOITHAAM HH O)-2- 
eHHANHAaAnAUOHA-I,3 (II a). K pacrsopy 4 r 2-(b-6pomaTunamuHo)- 
2-penuHHLanNoHa-1,3 B 20 Ma scbupa HO MJ AMoKcaHa npHOaBAIH 3 MI Qu- 
THIaMHHa B a@upe. OctaBanaan Ha 2 JHA IPH OObIKHOBeCHHOH Temmepatype, 3a- 
€M HarpeBaJM nmo4uaca Ha BosAHOM OaHe. Jlanpiue Kak mpH MpHroToBeHHH 
wnepuAuHOBOrO npousBosHoro. Brixog 4,6 r (96, 5%) Geno comu. X opouro pac- 
BOPACTCA B CHHPTe, XOpOmopMe, TpyAHO B alleToue, He pacTBOpsAeTcA B acpupe. 
. na. 110—112 (pasn.). Bogubie pacTBOpbl UMetoT KHCJIyIO peakWHiIo H pH 
330aJITHIBAHHH = MeHATCH. 

Hatizeno %: N 6,36; 6,48 
Co1Hes02Ne-2HCl. Brrancneno %: N 6,83 


Iluxpavr. V3 Bognoro pacrBopa comu mpHOaBJIeHHeM MMKPHHOBOH KUC- 
fort. T. na. 151—153° (u3 cnupta). Ilo ananusy oTBeyaeT MOHOMMKparTy. 


Hatimeno %: N 12,53 
Co7H27O9N;5. Bptuucneno %: N 12,38 


BpomugN-2hexu anu Janu Quon-l,3-v a (2))-p-amMunosTHITpH- 
THAAMMOHHA (VIII a). K 2 r 2-(6-6pomaTumamuHo)-2-peHHI MH aHHoHa- 
1,3 B 10 ma a6c. AuoKcaHa npHOaBanH | Ma TpHaTHIaMHHa BO MJ aOc. AMoKCa- 
ia W HarpeBasiu 3 vaca Ha MacuaHOM GaHe (105—110°). Ha que ko6bI coOupa- 
1acb MaclOOoOpasHad KUAKOCTb, KOTOPaH MPH OXJaKeCHHH 3aTBepleBawia. 
TuokcaH OTTOHAIH B BakyyMe, OCTATOK pacTBOpsJIM B aOc. CNMpTe, KMNATHIK 
> AKTHBUPOBaHHbIM yrsieM HM (*uJIbTpaT pasOaBlau ac. spupom. Berxog 1,8 r 
72,7%) 3eneHOBaTO-xKeTOH com. T. ma. 188°. Xopowio pacTBopsxeTcaA B BORE 
{ cuupte. Boguble pacTBopbl 3eeHOBAaTO-%KeJITHIe; IPH NpHOaBJIEHHN COAHOL 
CUCJIOTbI OOCCILBEUHBAIOTC A. 

Hatineno %: N 6,86 
CosHopO2NeoBr. Buruucmeno %: N 6,59 


BpomugN-(2peHuanndau Zu ou-l,d-n1(2))-P-amunoarTus- 
Iu pugunus(VIII6). K pactBopy 2r 2-(b-6pomaTuiamuHo)-2-pennmMHzan- 
\uoHa-1,3 B a6c. apupe npHOaBAanH 1 Ma nupHguHa B1OMa a6c. apupa 4 KH- 
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naruiu 1 vac. O6pasyerca 3eneHOBaTO-xKeTHIH OCafoK. OcTaBAIM Ha 2 It 
IWIOTHO 3aKPbITEIM, KHMATHIM ene | uac MONAT OCTaBAAMH Ha 2 WHA. pr 
OTTOHAJIN B BAKYYMe, 3eICHOBATHIM OCTATOK pacTBOpsAJM B ac. CIMpTe, KHMATI 
JIM C aKTHBMpOBaHHBIM yrviem uM cbusbTpaT pasOaBnanu apupoM. Buixog 0,9 
(36,6%) 3eneHoBaTO-xKeNTHIX KpuctamoB. T. m1. 215°. Xopowio pacrBopseT 
B BoMe MH CHUpTe C 3eCHOBATO-2KeJITOH OKPAacKON. 


Hatizeno %: N 6,68 
CogH 9O2NoBr. Brrancneno %: N 6,62 


Bpomug N-(Q2peuunanuugzauguon-ldua (2))-aMuHOoTH. 
u30xuHOANHUA (VIII 8B). Monyyen ananoruuno mpesbiqymemy. Vv 
2 r 2-(B-OpomsTusaMuHo)-2-eHuMHanANoHa-1,3 u 1 MJ M30XMHOHHA MOM) 
quan 1 r (36,3%) 3e1eHoBaTO->KeuITOrO BellecTBa CT. m1. 197° (a3 cnupTa c Jobal 
JieHHeM apupa). BowHble pacTBOpbl 3e/ICHOBATO-KeJTHIe. 


Haligeno %: N 9,85 
CogHoiO2.NeBr. Brraucueno %: N 5,92 


2,3 (CO); 5,6 (CO)-au6en30un 7eH-3,6-2UheHH 1-3,6-7UTH 
ponupasuuH(V?). 2r (II]) 42 Pr comanoKucson comm B-[HMeTHaMuHOsTH 
xulopuya cimaBasamu 15 mua. mpu 120—150°, naaB KMnATHJIM C HOKCaHOM | 
ocTaTOK KPHCTaJWIM30BaJIM 13 cHupTa c RoOGaBeHHem acpupa. Ilonyuanu oOpaTH 


1,5 r ucxogquot HCl-comm. uoxcanosbiii (puIbTpaT yuapuBasIM B BakyyMe © 


OCTaATOK MOCTeMeCHHO pa36aBJAJIM BOON. Cuavasa BbI,eIAIaCb TEMHaA CMOUIZ 


KoTopy1o oTsenamu. Ilpu qambHeluiem pa3s6aBeHHH BOOM BbIMaya/l KOPHYUHE 
BO-XKeJITHH OCaOoK, KOTOPbIM NMOBTOPHO KPHCTaJJIH30BaJIH W3 JMOKCaHa C JIC 
6aBeHHeM AKTHBHOFO yr uM pasOaBseHHem BoLOH. Burxog 0,3 r (16,2%) Kel 
ThIX KpMcTaoB. T. na. 262—265° (pa3ut.). 


Haitizeno %: N 5,99 
C39Hys02Ne. BrrmuucneHo %: N 6,39 | 


PwoKcKHii MOJMTeXHHYCCKHH WHCTUTYT Iloctynuso 


29 VIIT 19595 
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XHMHA 


B. HW. BAPAHOB, B. K. XPHCTHMAHOB u 5B. B. KAPACEB 


®OTOHEMTPOHHbIN METO], ONPEAEJIEHHS KOHILEHTPALMH 
WEMTEPUA B NPMPOMHON BOLE 
(ITpedcmaezeno axademuxom A. I]. Bunozepadoesim 17 VII 1959) 


B pAMOBOM MeTOJe ONpeleeHHA KOHIUeHTpAaluH Jelirepua B BOLe OOLIUMHO 

peycmaTpuHBaeTcaA W3MepeHHe ee cbH3H4YeCKHX KOHCTaHT — MJIOTHOCTH HJ 
MOKasaTeia mpelomienHa. M3mepenue KOHCTaHT TepxeT CMbICI, KOrMa Boa 
cOepxKUT 3arpaA3sHeHHA. Kpome Toro, ecJIH yuecTb, YTO B Bose NoMuMO H uD 
umeetca O!%, O!? wy O!8 vw u30TONHbI CocTaB HX TaKKe He NOCTOAHHBIM, TO NOALO- 
TOBUTEbHbIe ONePalH BKJIOUAIOT B CeO, MOMUMO TILaTebHOM OYHCTKH BOLbI OT 
MOCTOPOHHUX MpHMeceH, H HOPMaIH3allMIO H3O0TOMHOTO cocTaBa KUCcOpOna 
B HccIeqyeMoM oOpasite ('). Oru HeyOGcTBa, a TaK%Ke BOSMOMKHbIM HCTOUHHK 
OUIMOOK, CBASAHHbI C HapyluleHMeM M3OTOMHOFO cocTaBa BOJOposa Bmpouecce 
MOAPOTOBKH OOpasila, H36eraeTcA B MeTOJe IPAMOFO ONPeAeICHHA KOHWCHTPalHH 
NeHTepHA C HCNOMb3OBaHHeM peakIHH cpoTopacienmeHuA TeviToua (’,°%). 
_ Pacuerb! nokasbIBaloT, 4YTO MPH COveTaHHHM COOTBETCTBYIOWeli MOLLHOCTH HC- 
TOUHHKAa Y-H3JIyueHHA C 9dcbeKTHBHbIM CMOCOOOM 3aMeWICHHA HW perucTpalun 
HeHTPOHOB STHM METOJOM MOMKHO WOCTATOYHO JIerKO HM ObICTPO OMpeAeATb KOH- 
WeuTpalluio WeliTepuaA B Bofax c TOUHOCTHIO +1%. 

CyllHOCTh MeTOa 3aksIOUaeTCA B CJEXYIOULEM: aHaJIM3HpyeMblli oOpa3eL 
BOAbI OOsy4aeTCA MOTOKOM Y-KBaHToB. Bosuukmni mo peakuuu D? (y,n) H? 
HeHTPOHHbIM MOTOK perHcTPUpyeTCA COOTBETCTBYIOMLeEH CUeTHOH anmapatypou. 
Tlopor stoi peakwun paper 2,22 Mop, ceuenne peakuun 1,2 -107*" cm? (7). 

B ctaHJapTHbIx yCJIOBHAX H3MepeHHA YHCIO HCMYCKaeMbIX HeHTPOHOB Mpo- 
NOPUWHOHAbHO KOHIEHTpallHn JeuTepua B Bose. OnpeleIHB CKOPOCTb cyeTa OT 
3TANOHHOLO OOpasila BOJbI H UCceAyeMoro, JIEFKO MOXKHO BLIYHCJIATb KOHILCHTpa- 
WHIO JeHTepHA B MOCeAHeEM. 

OnucaHHbii BbIMe MeTOR ONpeneeHuA AeviTepHA B BOMe Obl] MPOBepeH 9KC- 
Tle€pHMeHTaJIbHO, MpwueM UcMoOMb3sOBasIca y-HcTouHHK Na?*, sHeprua y-H3uy- 
yYeHHA KoTOporo paBHa 2,76 Mos. Ilpu sToli sHeprHH TOMbKO OHH QemeHT Be 
NOX WeHcTBHeM XKECTKUX Y-KBaHTOB MOKeT HCMYCKaTb HEHTPOHbI. CeveHua peak~ 
uuu (y, n) aaa D,O u Be npumepro ofuHaKoBEl. 

YcraHopka, Ha KOTOPOM NpousBo_MMCh onpesesenua (puc. 1), mpeyzcTas- 
aAeT CO6OM WHIMHApHYecKOl cbopMbI CBHHWOBbI OI0K J, MOMEeLNeHHbIM B Ma- 
padbvbospii oTpaxatetb 2. B wenTpe sToro OsloKa pa3MmellleHa MeTasIM4ecKaA 
emKocTb 3, mpHmMepHo cibepHueckoH cbopmpl, o6bemom 600 cm® c Tpema oT- 
BOsHuIMA TpyOKamu 4, 5, 6. B KonbueBoli 3a30p cBHHWa norpyxeHbt 20 
MPONOPUMOHAJIbHBIX CUeCTYMKOB 7, HalOJHeHHbIX OOoralljeHHbiIM Bt? rTpexdTo- 
puctTbim O6opom. B weHTpe eMKOCTH B WAJIMHAPM4YecKOH KalicioJIe JuamMeTpoM 
8 MM MOMeIIeH HCTOUHMK y-H3JIyueHHA. 

O6pa3el, BBOAHTCA B H3MePHTebHYIO EMKOCTb Yepes TpyOKy 4, C.IMB ero 
nocule H3MepeHUA MpOusBO_UTCA uepes oTBOA 6. Tpy6Kxa 4 ucKmouaeT OOpa- 
30BaHHe B H3MePUTeJbHOM OOBEMe BOSAYWIHOH NOMYUIKH. 4 

IIpH mpouspogcTBe u3MepeHH Hava/IbHas MOM[HOCTb HCTOUHMKa Oblla 
126-++ 10% mCu, mpu sTom cKopocTb cyeta or 600 ma o6pa3ziia mpupoqHon 
BONbI coctaBaaia 500 umn/mMun, uaa 4 umn/maH wa | mMCu Na™ mpm cone 
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16 uMn/MHH, mpuyeM (OH yCTaHOBKH B OTCYTCTBHeE Y-HCTOUHUKa COCTAaBJIA 
0,6 umnjmun. wa | cueruuk uatH 12 uMn/MuH. CTovIb Masioe MOBBIIMeHHe (poua, Hé 
OullofaBlieecH TPH BBeJeHHM, HCTOUHHKa B ycTaHoOBKy (4 HMMl/MHH), OOA3aH 
HaJIM4nIO MOLLHOM CBHMHIWOBOM 3alllHTbl Napé 
(PHHOBOH OCOOJIOUKH YCTaHOBKH HU Mponopliy 
OHAJIDHbIX CUCTUHKOB, YTO esaT pe2xKUM pador)) 
nOCJle{HHX Me€Hee HallpAXKeCHHbIM. 
Ucnomb30BaHke JWIA aHaslM3a TakHX OOUIE 
WIHX KOJIHUECTB OOpasila BbIsBaHO HeEOOXOLy 
MOCTbIO 3c:pctpeCKTHBHOFO 3aMeJJIeEHHA bOTOHer 
TPOHOB JIA NOBbILMeHHA CKOPOCTH c4eTa yCTE 
HOBKH. CaM CBHHeIL MpaKTHYeCKH He 3aMer 
JineT U He MOTIOULaeT HEHTPOHBI, HO ABA 
Cs mpekpacHoli cpegzoi 1a ux Zudysnu (°) 
Tlostomy, HeCMOTPA Ha TO, YTO B NoOROc 
HbIX YCTPOHCTBaX BO3MOXKHOCTH Sq.q\eKTHBHC 
rO 3aMeVJICHHA HeEMTPOHOB OFpaHHYeHbl, BC 
Ke adiPeCKTHBHOCTb YCTaHOBKH OKa3aJiac 
3HaUHTeIbHOH, OKOMO 2,5%. 
DNeMCHTapHBIH pacueT NOKa3bIBaeT, UT! 
TOJIOBHHA (OTOHEHTPOHOB TeHephpyerca Ui 
o6bema OOpa3iia MeHee 100 Ma, npHnexkaulerc 
Puc. 1. Cxematuyeckuii BeptuKanp- K HCTOUHHKY. CueoBaTeIbHO, pH HCHOVJIBy 
HbIH paspe3 yCTaHOBKH JIA olpe- 3OBaHHH JWJIH aHaJIH3a MaJIbIX KOJIHUECTI 
AeleHHA KOHUeHTpalHH AeliTepuA B OGpa3ziia OblIG Obl BECbMa BbITOAHO HCHOVJIb 
BPAS , 30BaTb JIA 3aMeJIeHHs MpoTueByr1o Boy. E 
HacTosilee BpeMA MOMyYeHHe HeEOOXOAMMOTG 
KOJIMYeCTBA TaKOH BOLI C KOHWEHTpalHen Jelirepua 10-°% BnowmHe peabHO (7): 
Heygo6cTBo ocyillecTBJICeHHA HM30TOMHOPO aHaJIH3a BOOpOsa C UCMO/b30BAa: 
Huem Na?4, Omaroqapa MaJIOCcTH ero TpHOsa NoJypacnaya, COCTOMT B HeOOXO; 
AMMOCTH NOWepKUBAaHHA MOCTOAHHON wuamun | 
CBA3H C KOTJIOBbIM HCTOUHHKOM HEMTPO- D0 CL | 
HOB. $400, 
TlonyyeHuHble pesy AbTa- soo! 
TbI. KpaTku mepHox *xusHn Na?* u 
OTHOCHTEJIbHO HeOOJIbLIOe ero MepBOHa- «pat 
YaJIbHOe KOJIMYCCTBO, C OHO CTOPOHbI,  gyggt 
M HeOOXOJMMOCTb BBINOJIHeCHHA 3Ha- 
YATebHOFO KoNMYeCTBa Ipewpaputenb- “7400 
HBIX H3MepeHHH, Cc Apyrou,—nHe nos- Zt 
BOHM ABTOPaM MPOBECTH H3MeEPeHHA — spapl frp 
C HyKHOH CTaTHCTHYeCKOl norpemHoc- 
TbIO HW OrpaHHyuTbCaA TOUHOCTHIO equ- %OF 


t 
HHYHOrTO onpememenua -+-2,5~1,5%. ee 
IIpouspegeno 14 usmepennii o6pa30B G0 G04 GOB Oe 6 FB,0% 
MCKYCCTBeEHHOH MW @€CTECTBCEHHOH BOJEI. Puc. 2. Tpatbuxu sapucumoctu CKOpOCcTE 


Tlomyyena sMuelinan 3aBucumMocTh C¥eta oT, KonyenTpannu DsO u Cl’ 8 Box 
CKOPOCTH CY¥eTAa OT COLepKaHHA JehTepus 
B Bowe Ho KoHWenTpannH DO 0,1784% (puc. 2, J). Onpeqenena Bennunna m0: 
PpelIHOCTH 3a CYeT 3afPpASHEHHA BOAbI NMOCTOPOHHHMU npHMecamu. Hannune 
B BOJ€ SJIEMEHTOB C BbICOKHM 9(PeKTHBHbIM C€4YeHHeM 3aXBaTa HeHTPOHOB, Ta- 
Kux Kak B, Cd, Cl, Moker ucka3uTb pesyuibTaT onpeyenenua. Bennunna 9ToF 
OUIMOKU Onpedeisach WyTeM U3sMepeHHA 4 OOpa3sloB BOTH Cc KOHILCHTpallnel 
Cl’: 0; 0,92; 1,91 1 2,9%. Pesyapratbi onbiTra npelcTaBseHbI Ha pue. 2, 1]. Ber 
ABIeHO, YTO 0,24 % Cl’B Bone 3aHH>KaeT PesyJbTAT ONpedeneHuA KOHILCHTp all 
DO na 1%. Orciona, Aun Gopa 4 Kaus pacueTHBIM MyTeM MO YUeCHbI IKBUBA- 
JICHTHbIe KOHLeEHTPaHH 3-10-73 uw 1,1 -10°-?% coorpercrBeHuo. 
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UerbipbMa He3aBMCHMEIMH H3MepeHHAMH OnpeseseHa KOHMCHTPallus LeliTepuA 
BoJe MOCKOBCKOFO BOJONpOBOa, 6€3 NPEABAPHTeIbHOH AUCTHIAWHH ee; Ona 
oyunacb paBHon 0,0144+-0,0003 o6bemubIx mpomenta. Takada Ke KOHILeH- 
pallua mowyueHa MB ANCTHMMAATe STOM BOI. 

BosMOKHOCTH HCNOAbZS0BAHKAH B YyCTaHOBKAaXx 
OMTOKHBYMUX H3BAYUaTeneH. Tlomumo Na*4 ana sTux Uenel 
O%KHO mpumMenuTb Y** (JT = 105 Heli), koropblit TakxKe oGaqaer sHeprueli 
/-H3IYYCHUA, MpPeBbualouleH NoporoBylo Aaa Aelirepua. Ho uuHTencuBHOcTh 
TOW JIMHHM BECbMa He3HaYNTe/IbHa, NOSTOMY MOTPeOHOe ero KOMIMYUeCTBO JOJKHO 
BITb B JeCATKH pas Oombure vem Na?*. 

Kasaulocb Obl, YTO BeCbMa YJOGHLIM MCTOUHHKOM Bos6yxKeHHA peakILHu 
*(y,n) H apasaerca ecrecrBenHblit us0ron ThC’’(T1?°%). PononauaibHHKH 9TOrO 
soTrona, RaTh (Th**) u MsTh, (Ra®’), umeror mepHognt nomypacnaga 1,9 
6,7 rofla COOTBeTCTBEHHO. OTHOWIeHHE CTaHJapTHBIX BbIXOJOB HeliTPOHOB AA 


McTOuHHKOB Na?* nu MsTh paso ie ahd Ml 
PMsThy 
HerpyJHo BuyeTb, TO MpHMeHeHHeE B Hamel ycranoske | Cu MsTh, no3BouuT 
MOJYYHTb CKOPOCTb cCy¥eTa OT OOpaslla eCTeCTBeEHHOM Bob, paBHy1o 1300— 
1400 umn/MHH, YTO JacT BOSMOXHOCTb C MpeAeIbHbIMH YAOOCTBaMH MPOBOLUTb 
/M3OTONHbIN aHasiu3 BoLoposa. Hamu G6bluia U3y4eHa BOSMOXHOCTb MpHMeHeHHA 
Wid anHaiu3a mpenapata RaTh. 

VsmMepenHA Ha HEM MOKa3aJIH, YTO BbIXOM (OTOHEMTPOHOB pH peakI\Hu 
(y, M1) cooTBeTcTByeT CBeqeHHAM, OMYOJIMKOBaHHbIM B JIMTepatype. 

TlapaiembHo Cc 3THM yCTaHOBJeHO, UTO MpemapaT reHepupyer coOcTBeHHbIe 
HEHTPOHbI, OOA3aHHbIe, OUCBHAHO, peakIHH (a, N), BOSHUKaIolleH MOA NelcTBHeM 
€CTECTBCHHOFO a-H3/1Y4eHHA Wpenapata Ha serkHe aToMHBIe sgpa (Z<20) (4), 
‘HaXOJAULMeCA B MPHMeCHAX Ha OCaZke HOCHTEIA, KUCMOPOMe BOSLYXa AMNYJbI U 
cTekJie. 

XHMHYeCKaA OUHCTKA PaHOTOPHA CHU3HIa COOCTBEHHBIM BbIXO], HeHTPOHOB 
NPHMepHO B O pas. OAHAaKO AOCTHTHYTHIM YpOBeHb HEHTPOHHOTO H3JIy4eHHA BCe- 
TaKH JOCTATOUHO BBICOK, YTOObI MOXKHO ObIIO FOBOPUTb O BOSMOMHOCTH HCMOIb30- 
BaHHA eCCTCCTBCHHBIX penapaToOR AVIA M3OTOMHbIX OMpesenenHH. I]punuunuasb- 
HO BO3MOXKHO MOJYYHTh Oe3HEHTPOHHbIe Y-HcTOUHHKH Ha OCHOBE pxAjla TOPHA Ty- 
TeM NOJHOTO H30JIMPOBaHHA a-H3JIyYeHHA OT JI€PKHX 3JIeEMeCHTOB. OTOTO MOKHO 
JOOUTECA, HaNpuMep, MOJyYHB MeTaIMYeCKHH TOPHH c UMCTOTOH mopsfKa 
99,9-—99,99%, o6oralleHHbIli paqHoTOpueM; HIM U3 OTXOZOB NepepaOoTkKu TopHe- 
BbIX PY NOJYUHTb MeTaJJIM4YeCKHH pau B CMecH c MesoTopHem. B nocueqHeM 
cyuae NOJYYeHHbIM mpenapaT HeEOOXOAUMO BbI-epKaTb B TEUCHHE HECKOJIbKUX 
seT JIA HaKOMJIeCHHA B HEM B JOCTaTOUHOM KouMuecTBe ThC’’. Takum oOpa- 
30M, B pe3yJIbTaTe MpeABapUTeMbHbIX ZKCMeEPHMeCHTOB NOKa3saHa NPHMHWMMHaJb- 
Hat BO3MO%KHOCTb ONnpeseJIeHHA KOHILCHTpauHH eliTtepHA B MpHpor- 
HBIX BOJaxX (bOTOHeHTPOHHbIM MeTOLOM C BBbICOKOH TOUHOCTHIO. Cua6as 
3aBHCHMOCTb KOHEYHOPO pe3yJIbTaTa onpexeteHua D,O oT u3MeHeHHA CoOeBOrO 
COCTaBa BO], OTKPbIBaeT BO3MOXHOCTh MPHMeHHTb ITOT MCTOR B OKeaHOJIOFHH LA 
HCCMeCNOBAHHA TOU OKeAHHYeCKON BOI Ha Melirepuu 6e3 oTOopa mpo6, merTo- 
dom (y, n)-kapotaxka. IIpocrota opranHu3alu aHaJiv3a UM BbICOKad ero MpOu3BO- 
JUTEIbHOCTh MOSBOMAIOT HaeATbCA UTO COTOHEHTPOHHbIH MeTOA ompesertenus 
KOHI[€HTpallHu JeluTepua B OyAyuleM HalieT NPHMeHeHHe Ha NPeANPHATHAX, 
3aHATHIX MPOH3BOACTBOM TSXKEON BOAbI [JIA HEMPePbIBHOTO KOHTPOWJIA MpOMeccoB 
ee MOyYeHHA. 

Tocrynus0 
14 VII 1959 
LWMTHPOBAHHAS JIATEPATYPA 


1A.YW. WatrenmtTrenun gp., Mso0tonnpli avyanus sogp, U3q. AH CCCP, 1957. 
eee Orde b bald, Clin Chim: Acta, 1) 67(1950).2 G. Po Haigh, Nature, 2257359) (1953), 
493.Cerpe, OxkcnepumMentaibHat sajepHaa u3suka, WVJI, 1955. 5 K. Tyameu, 
Hayuupie wu TexHHyecKHe OCHOBbI sepHolt 9HepreTuKH, VVJI, 1948. ® J. Halpern, 
Phys. Rey., 76, 248 (1949). 
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Jloxxagp Akagemun nayk CCCP 
1959. Tom 129, Ne 5 


M. HW. BATYEB, A. A. AXPEM u A. Jl. MATBEEBA 
ONTHMYECKOE HCCJIENOBAHHE KOH®OPMALMH 
AWETHUJIWUKJIOTEKCEHA HW EFO OKHCH 
(II pedemaeaeno axademuxom B. A. Ap6ysoeom 15 VIT 1959) 


AneTHuijuKJOreKceH ObIJI MOJIyYeH MO H3BeECTHOH CXeme: 


Cer 


©) OH COCH, 
O) HCOOH C) 
7 


OxkucJleHHe alleTHJIMMssoreKceHa B erO OKHCb ObIJIO MPOH3BeeHO C MOMOLEb 
mleOUHOH TepeKucH Boopoga (?): 


COCH, COCH, 
O 
NaOH 


@MusnyuecKkHe CBOHCTBa NOJYYEHHbIX BeWLeECTB MPHBeeHbI B Tad. |. 


Tao cence aeeet 
OvusnyeckHe CBOHCTBa alleTHJILMKMOreKceHa H ero OKHCH 


MRp 
T Kun, 20 120 
CoequHenue Scan ecr h rhs ae 
AlleTHsIHK JloreKceH | 69—70/8 41,4910 — | — 
Oxucb aleTHIUMKJOreKceHa 70,9—71,5/8] 41,0526 | 41,4690 ST 08 37,10 


CrekTPbl KOMOHHAILMOHHOrO paccesHUA cBeTa UccmeqyeMBIX coequHeHHii 
CHUMAJIMCb B 2KUJIKOH (pase Ha OTeYeCTBEHHOM TPeXIIPH3MeHHOM crieKTporpade 
HCII-51 co cpenueti Kamepoit u Ha cnexrporpace Xuaprepa E612 or BO3Oy2K- 
Waromleh cuHei HHH 4358 A pryTHol samnpt *. 

Aueruuluksorexcen, Av cm: 210 (3°), 224 (3°), 267 (0), 279 (3"), 293 (3° 
299 (0"), 352(5), 373(0), 383(1), 393(3°), 406(3°), 446 (3"), 457 (3"), 
473 (0), 491 (0), 517 (0), 538 (8B), 599 (1), 621 (5), 670 (0), 699 (0), 716 (0), 
746 (6), 791(1°), 804(1"), 839(4"), 850(5%), 905 (3%), 924 (2°), 944 (3°), 
974 (8), 1009 (0), 1027 (3°), 1034(3"), 1070 (5), 1084 (4), 1174 (5p), 1197 (0), 
1213 (0), 1237 (4°), 1247 (5°), 1274 (5), 1307 (0), 1347 (4), 1366 (0), 1387 (0), 
1427 (10°),1453(4'1m), 1639 (10), 1663 (8°), 1672 (8°), 2095 (1), 2109 (1), 2829 (2°) 
2864 (5°), 2895 (1°), 2920 (9°), 2933 (9°), 2945 (9"), 2992 (1**) SoU 2a 

Oxucb alleruiluKsorexcena, Av emt: 174(1*), 189 (1%), 213 (2™), 225 (27m 
270 (1"), 280 (3°), 291 (3°), 331(3"m, as), 349(3"m, aB), 361 (1*), 375 (38 


* O6osHayeHist pH MHTeHCHBHOCTAX: WI — WHpoKasd ANAHS, p — peskas JIMHUa, 7B — 
ABOHHAS JIMHHA; 3Be3IOUKAMM OOOSHAYEHHI MHHH, pacMono*KeHHbIe Ha (PoHe, OOUIeEM Cc cocer- 
HUMH JIMHHAMH, OOO3HAYCHHEIMH TEM 2Ke UHCIOM 3Be3T0UeK. 


1038 


a? 


PO (1'), 398 (2°), 417(1), 431(1), 450(3"), 460(1*), 477(00"), 490(2*), 
ome), -o10(2"), 540(3)> 555 (0), 568 (0), 591:(1*), 606'(2"); 616 (4°); 
bd (2), 674 (8), 707 (0), 721 (1), 745 (2), 773 (6), 821 (5), 841 (5), 858 (6 mB), 
bans), 914 (5*), 958 38"), 975 (3m, ae), 1023(1*), 1034(5", 1046(5"); 
ero: ), 7 LOS3(O™) 7 Oh1A2 (O)F> 11389(B)p 11756), “1189 8"), w1244(5"); 
P59 (1™"), 1275 (4"), 1297 (7m, mB), 1344 (Sur), 1408 (5"), 1424 (8°), 1438 (8°), 
Has (8°), 1641(6), 1661 (4°), 1672(4*), 1703(9"), 1713(7%), 2096 (3°) 
Hii (3°), 2857 (4%), 2873 (4"), 2907 (2), 2918(10"), 2933 (9), 2946 (6”), 
90 (0), 3009 (0). 

Hasmune B cnekTpax O60x BelllecTB 4acTOT B OOaCTH TpoHHOK cB13H (2096, 
[11 cm~1) yKa3bIBaeT Ha OCTATKH B MOJYYeHHBIX BeULeCTBaX HCXOMHOFO 9TH- 
MMIbHOTO COeuHHEHUS. Hasuune B CieKTpe OKHCH aIleTHIMKJIOreKceHa YaCTOT 
#—C UW Ap. (cM. HWKe) CBUJeTeEI_CTBYeT O TOM, YTO OKHCICHHE alleTHIMLMKJIO- 
pxcena IIPOH3O0WIO He JO KOHIa MW MpOLyKT OKUCMeHHA MpescTaBAeT co6oii 
MeCb AILeCTHJIMMKIOreKCeHa C e€FO OKHCbIO, OAHAKO C ABHbIM MpeodsaqaHvem 
rol mocieqHeH. OnekTponorpacduyeckhe UccieqOBaHHA WHKMOreKceHa MO0Ka- 
ann (*,°), UTO YrJIepOLHbIe ATOMBI ABOMHOL cBa3H C, u C, uM MpMMbIKaloll[He K HUM 
Jepowuble atombl C3 u Cz, 10-BHAHMOMY, HaxOAATCA B OLHOM (HIM MOUTH B OF- 
OH) NJIOCKOCTH; MOJI€KYJIa HMeeT MOJYKpecIOBAAHbIe KOHPOpMalHH (4), KOTO- 
ie B CXe€MaTHYeCKOM H300paxKeHHH MOMKHO MpeACTaBHTb B CJIeLyIOWleM Bue 
YHKTHpoM oOo3HayeHb! cBA3H C—H B 93KBaTOpHadbHOM MOOXKeHHH; OCeBOe 
ONOKEHHE ITUX CBAZCH OGOZHAYeCHO CNJIOMIHOH JMHHeH): 


pu yruiepoqubix atomax Cy u Cg BaJleHTHOCTH HOCAT KBa3H9KBAaTOPHaJIbHbIi 
He’) H KBagsHMoceBOH (a’) xapakKTep, MPH yrulepofHbIxX aTOMax Cy H Cs — 9KBaTO- 
MaJIbHbIM (e) H oceBol (a). 

Ilo Bpruucnenuam Bexxera, ®pumaua, IIntuepa (°) nomyKpeculoBHyHaA KOH- 
OpMallWA WHKJOrekceHa 3HeEpreTHyecKH Ha 2,7 KKaJI/MOJIb BBITOAHee MONY- 
BAHHOBUAHOH *: 


IIpapusa Baproua u Xacceas (’) WH B OTHOMEHHH 3aMeILeHHbIX WMKJIOreK- 
CHOB, OYEBHAHO, COXPaHAIOT cBOe 3HaveHHe (?). CkKa3aHHOe NO3BOJIAeT 3aKJII0O- 
UTb, UTO Y alleTHJILMKJIOTeKCeHa TIPeCHMYLLeCTBEHHOH KOHOPMallveH ABJIAeTCH, 
0-BUJUMOMY, NOJYKpeCJIOBUAHaA, IPH ITOM alleTHJIbHaA Ppylna JEKUT B MWIO- 
itKocTH aToMoB C,C,C;C, wu OM3KOH K Hel: 


() 3 5 (1D 


Her ocHoBaHuit OTpUllaTb, YTO YKa3aHHOe MOMOKeHHe STOM PyNMbl, BepoxAT- 
HO, COXPpaHAeTCA H pH KOHBepcHoHHOM mepexoge (I) (II). 


* ConocTaBsIeHHe BbIUHCJICHHBIX paccToAHHH (°) Mexy KOHIEBbIMH yriepOAHbIMH aTOMaMu 
B «BAHHOOOpasHoliy cbopMe OyTeHa \__/ (2,88 A), sBusioulelica «2JIeMeHTOM» IfMKJOoreKceHa, 
@KIy aTomamu Cg u Cg B noyKpecule\ / \ (2,94 A) u nomyBanHe “~ \ (2,56 A) moxaspiBaer, 
NTO K yYKa3aHHOMY paccTOAHHIO B OyTeHe OH2%Ke NOLXOAT paccTOAHNe MeExy aTOMaMH C3 Ht Cg 
IB OyKpecsle, YTO B CBO OVePeAb JONOMHUTEIbHO yKasbiBaeT Ha NOMyKpeCMOBUAHYIO KOHpop- 
\MallM10, KaK Ha IIpe€HMYLLeCTBeHHY!0 JIA WMKOreKceHa. 
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i Kak moKa3blBaeT CNeKTp KOMOMHAaWMOHHOrO pacceAHHA CBeTa alleTHILAKS 
rekceHa, wacToTa Koe6aHHi KapOoHHIbHOH Tpynnbl paciienieHa Ha # 
1663 u 1672 cm~', uacrota Ke 3STHJICEHOBOM CBA3H MpaKTHYeCKH He pacilenJe 
Ha Ay6ner. Mbl CKJIOHHbI, B CBETe H3JIO*KeHHOPO BHIMe, MOMaraTb, UTO B AaHH 
cly4ae IIPHUHHOM yKasaHHOro pacilleneHHA YaCTOTH! KONeOaHH KapOOHHJIbH 
PpyMMbl ABJIAeTCA BOSMOXKHOE ABOAKOe ee MOMOXRKeHHE B OTHOIWMCHHH OTHER 
Bolt caa3H C=C Kompia — wuconmHoe nomoxenue ((I)7(II)) u TpaHcouAH 
nomowenHe ((III)z*(1V)): 


CH,3 


: av3 


Ht) 


Uacrota Kole6aHHit 2THICHOBOH CBA3H MpakTM¥eCKH OCTaeTCA HEH3MeHHE 
(B mpekemax TOYHOCTH ONpeeeHHA ee NPM AaHHOK paspemlarouleh cue mp 
6opa). BosmoxkHble H3MeHeHHA STOM CBASH OrpaHHYeHb! CKeIeTOM WeCcTH4e 
HOFO KOJIbIla, B KOTOPHIM oHa 3aK04eHa. [lymbcupytoulad YacTroTa KoOseOaH 
9TOrO KObUa OMMHAKOBa Kak Quia (I) (II), Tak u gana (ITI)(IV) u pai 
746 cm7! *. CBo6oqHad OT NOMOOHHIX OFpaHHYeHHi KapOOHWsIbHaa Tpynna X 
pakTepu3yeTcH yKa3aHHbIM BbIle LyOerom yacTor. 


OxucueHne alleTHILMKIOrekceHa 10 ABOMHOM CBA3H MPpHBOUT K OOpa3s0BaHu 
O 


OKHCHOrO TpeXWICHHOTO WHKJIa i\ , CBA3b C—C KOTOPOTO ABUIACTCH) 


C C. 

TO Ke BpeMa H CBASbIO C—C mlecTH4WIeHHOrO yrlepORHOrO WHKJIa. JIeKTPOHOTpi 
cpuueckHe JaHHble noKa3biBaioT (°), UTO B OKMCH AMeTHJIMMKOrekceHa COXp: 
HACTCA MOJYKPeCIOBHAHaA KOHDOpMalMA WecTHWIeHHOrO Kouba. IIpu coxpi 
He€HHH YKa3aHHOrO MO/JIOKeHHA ALeTHJIbHOH TPyNMbl KHCOPOAHbIA aTo 
TPEXWICHHOFO WHKJIa OKHCH alleTHJIMMKJOrekceHa HaXOQHTCA, MO-BHHMOM? 
B IWIOCKOCTH, MepeneHHKYJIAPHOM K aOcKOcTH aTomoB C,C,C,C, uau 6AM: 
KOH K 3TOMy Nowo*KeHuI0. TlomyyeHHble HAMH ONTHYeCKHe JaHHble KOHKPeTH3l 
py!loT 9TH MpescTaBeHHaA. | 

Kak Mbl OTMeUaJIM, OKUCJICHHe alleTHJIMMKIOreKceHa OblIO MpoBeqeHo F 
WO KOHI[a. O MpHcyTCTBHH B CMECH alleTHJIMMKJIOPeKCeHa B 3HAYHTEJIBHO MeHbILe 
KOJIMYeCTBe, YEM CFO OKHCH, CBHJeTeIbCTBYe€T COXPaHeHHe B CNeKTpe 93TO 
CMeCH XapaKkTepHCTHYeCKHX YaCTOT alleTHJIMMKIOreKceHa C pe3sKO ocmaGuel 
HOH HX HHTCHCHBHOCTHIO: IyJIbCHPYIOWeH YaCTOTHI KOeOaHHh Kouba 746cM7 
yacTOTbI KoJeOaHHH cBA3H C=C kosblia 1639 cm~', zy6nera uacroTE! Komeb; 
HHH KapOouHsbHOK rpynnyt 1663, 1672 cm-!. Ilyapcupyiomas uactota Kom 
OaHHH WeCTHUICHHOTO KOJIbIa OKUCH alleTHIMMKNOrekceHa Ooee HHTCHCHBHA 
HM Oomlee BbICOKad, YeM y alleTHMMKMorekceHa 773 cM~}.9To roBopuT O TON 
yTo 1) OkHcb alleTHIMHKoreKceHa JeHCTBHTeIbHO mpeoOaqaer B cMeCH 
2) o6pasoBaHue TpexwIeHHOrO OKHCHOTO WHKJIa MOBbIMaeT sHepreTHuecky 
Hallp AKCHHOCTH WecTHYIeCHHOrO Kouba. [locmeqHee OGCTOATEJIbCTBO CKa3bIBae 
CA WM Ha MOBBIWeHHH YacTOTbI KOMeOAHHH Kap6OHHJIbHOH Fpynnbl B OKHCH all 
THJIMLMKJIOPeKCeHa CPaBHHTeIbHO C aLleTHJIMMKJIOreKCeHOM, MpWyeM B 93TOM 
BbILMeCHHOH OGsacTH LyOseT YacToT KoMeOaHHl C=Ocoxpanaerca 1703, 1713 cm> 
Hasuune storo AyOmera cBueTeMbCTByeT, MO-BHLUMOMy, O TOM, 4TO NpH OKH 
JI@HHH 10 JBOMHOM cBa3H KOHdopmamni (I)Z7(II) u (III) (IV) coxpanserc 
IMCOHHOe H TpaHCOWAHOe NOJOKeHne rpynnbt C=O no oTHomeHNtO K CBAE 
C;— C, OKMCcHOrO IIMKJIa, KOTOpas B CY 2TOM MocMeqHel cBoel mpuHatier 
HOCTH 3aHMMaeT Oco6oe NOO*KeHNe B WeCTHWIeHHOM koubue. J pyrumu cst 


* Ilyabeupyioulaa yacrora KoneOaHMit WAKNOreKcena cocTaBasaeT 825 cml; B TaKOM OHOS 
MeleHHOM IMkKsoreKcene, Kak |-mpomusuuKsoreKceH-1, ona nonMxKEeHA Jo 772 cm-! (8); B ca 
yae alleTHluKmorekcena ~— 70 746 cmm!. 
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RAMH. OKC AlleTHUMKOreKceHa CyllecTByeT B IMCOMAHEIX (V<>(VI) u Tpanc- 
piomubix (VII) (VIII) Kondopmanusx: 


CH, CH, 
Chiy CH, 6 C7 C70 « 
$ O=<C7 { a2 
” —_— = 4 = ¢ FF 3 
i) 1 3 —=_—_ = J > > 


OY ¥ Op Ra? A fC oc vail) 


HerounnKu BOSHHKHOBCHU WMCOMAHDIX M TpaHCOMAHBIX (OPM y HCCieAOBaH- 
LIX ABYX COCQMHEHHHM Pa3JIHUHbl: y alleTHJIMMKJIOreKCeHa TaKOBbIM ABIAeTCA 
B3aHMOMeHCTBHe ABYX JIBOMHBIX CBxA3eH (TOUHeEe — B3aHMOJeHCTBHe MOKaJIb- 
BIX MarHHTHBIX MOeH, MOPOACHHbIX COOTBETCTBYIOLHM OPOHTHBIM JBYXKeHHeM 
plex Tpouion B OOacTAX JBOHHbIX CBA3CH), Y OKHCH alleTHMMKMOrekceHa — 3a- 
OpMox*KeHHe Bpawienud rpynnbt C=O ecKkpyr ezvrvunon cBa3H C.— C, (u3-3a 
BOSHHKHOBCHHA MOTeHMMaIbHOrTO Oapbepa BCJIeACTBHe B3aMMHOFO CTTerYeBA- 
MA WByX KMCJOPOJHbIX ATOMOB IPH UX COMKeEHHH MPH BpallleHHH rpynnpl 
=O M COXpaHeHHH yKa3aHHbIX MOJOXeHH OKHCHOTO WHKJa UM alleTH/IbHOM 
pylint). 


Vucrutyt roprounx ucKomaemblx Tloctynu1o0 
Axajemun Hayk CCCP 3 VII 1959 
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B. fr. BEPE3KHH, WH. M. KYCTAHOBHY, JI. C. MOJIAK, 
akagemux A. B. TONMUMEB u H. A. WEPHAK 


HM3KOTEMNEPATYPHbIN PAXHOJIN3 Yr JIEBOAOPOOB 


Uccnemopanhe palvou3a yrvieBoqopoqoB NpH HH3KUX TemMepaTypax mper 
CTaBJIAeT HHTepec He TOJIbKO C TOUKH 3PpeCHHA H3YYeHHA BJIMAHHA Temmepa 
TYPbl Ha Mpollecc paquoH3a, HO HU C TOUKH 3peHHA H3yYeHHA MeXaHH3Ma pajiMa: 
IMOHHO-XHMMYeCKUX peakuui. IIpu Hu3KHX TeMMepaTypax, KOra yrvleBoLopo) 
HaXxOJUTCA B TBEPAOH chase, MOXKeT CYLIECTBCHHO MeHATbCA COOTHOLMeHHe pas 
JIMYHBIX BO3MOXKHBIX TyTeH pagquouu3sa. Hanpumep, JOuuKHO YMeHbIWaTbcA KO 
JIMYeCTBO CBOOOJHBIX pawuKaJIOB, Tak KaK YBeJIHYMBaeTCH BOSMOMKHOCTb OOpaT 
HOM PCKOMOHHAIMN OCKOJIKOB OJHOH MU TOM 2%Ke MOJEKYVJIbI, UYTO OJUKHO CKa3bl. 
BaTbcd Mpexkse BCerO Ha YMEHbINECHHH BLIXOJa MPOAYKTOB, OOpasylouluxca uepes 
pasppip C—C-cBa3eH B MomeKyle yruleBowopoya, a TakxKe (XOTA H B 3Hauu 
TeJIbHO Me€HbUeH CTeMeHH) Ha YMeHbIMEHHH BbIXOa NPOAYKTOB, OOpasyrouluxcs 
myTeM pasppinsa C—H-cpa3sel. IlockopKy Audpy3vA B TBepMOH chase pesKc 
3aTpyAHeHa, OCKOJIKH, NOJIYYMBIIHECA 3 pa3HbIX MOJIeKyJI (3a HCKJIO“eHHeY 
aToMoB H), He MoryT peKOMOHHUMPoOBaTb Apyr c Apyrom (3TO OTHOCHTCA BOOGIE 
K JNOObIM OHMOJICKYIAPHbIM PeaKUHAM B TBEPAOH case), H NMOSTOMY BO3MOXKHC 
HaKOMJI€HHe BbICOKUX KOHIECHTpalul CBOOORHBIX pawHKaJioB. SaTpyJHeHHOCTE 
Wudpy3Hh B 3aMOpOxXeHHOM COCTOAHHH jake Wa MowekysI H, BugHa 3 TOTO. 
4TO Hall NOBEPXHOCTbIO OOJyYYeHHOrO 3aMOPOXKeHHOrO yrveBoLoOposa HET BOO: 
pofla, XOTA OH Oe3yCJIOBHO OOpa3yeTca y2xKe MPH HH3KOH TemMmepaType, a He Mp¥ 
pa3MOpaxKHBaHHH, MOCKOJIbKY JAaHHbIe 3JIEKTPOHHOFO NapaMarHUTHOTO Pe30HaH: 
Ca CBHJETEJIbCTBYIOT O6 OTCYTCTBHH aTOMapHOTO BOsOposa B 3aMOpo>xkKeHHOM 
oOuly4YeHHOM yruieBogopoge. IIpu 300° K peaxkuuu tuna R + R, Boo6ume roso: 
pA, MOryT MpOWCXOAUTh WIM 3a CueT AHpby3uH paluKasOB UM 3a CUeT «9CTA- 
(beTHOrO» MeXaHH3Ma TepesauuH CBoOoAHOK BaleHTHOCTH. IIpu 77°K, B TBepzor 
pase, Auppy3uA mpakTuyecKN UCKIOUeHA, a 9CTacpeTa CHJIbHO 3aTPyAHeHa, UTC 
MOKa3bIBaeTCA NPaKTHYeCKH CTOJIb yYroqHO OobWIMM, npH 77°K, BpemeHen 
XKM3HM pafMKaJlOB, MOJyuarOlulHxXcA Mp OOMYYeHHH 3aMOPOXKEHHEIX YTJeBO: 
opogos. Judpysua paqukasoB u ascTaeTHbIi MexaHH3M nepeqayn cBObo,HOr 
BaJIGCHTHOCTH HACTOJbKO 3aTpyHeHb!I mpH 77°K, uTo HakonweHHe JaxKe OueHE 
BbICOKHX KOHILCHTPalluH CBOOOAHbIX PaHKaJIOB HE MPHBOAUT K CKOJIbKO-HH- 
Oyb 3aMeTHOH HX peKoMOuHayHH (1,”), 

BosMOXKHOCTb HaKOMICHUA PalUKaJIOB CYWLECTBEHHO 3aBMCHT OT UX CTPOeHUS 
M CTPyKTYyPpbl 3aMOpOxKeHHOH KUAKOCTH. Tak, HAMpHMep, HECMOTPA Ha GO1u3KHE 
TeMMepaTyPpbl MaBJIeCHHA, WHKJOreKCaH HW WeTaH BeLyT ceOA pa3/IHUHO; B LUK 
JiorekcaHe mp Temmepatype 195° K KonweuTpauuaA paduKasIoB paBHa HYJIO 
a B lWeTaHe OHa CocTaBineT ~40% No cpaBHeHHIO C KOHIeHTpallueli, mony: 
yaemoi OOYYeHHeM TOK xe Jo30H mpu 77° K. 

Hamu uccJieqoBasloch BIMAHHe MOHWKeHHA TeMMepatypbl UH da3z0Boro co 
CTOAHHA Ha BbIXO Pa3MUHbIX MPOAyYKTOB paquomusa. 

Meroquka NOATOTOBKH ¥ MpoBesenHA OOy4eHHA ONNCaHa B (1). CocraB mpo 
AYKTOB paMONH3a ONpeeAICA ANCOPOMMOHHOH M_Ta30x%KHAKOCTHOH xpomaTo 
rpaueh; KOHIeHTpallMA CBOOOAHEIX pakukKanoB—npuH6opom SIIP, xatommy 
HeNMOCPeACTBEHHO CNeKTPbI MOTIOULEHUA; U.-K. CNCKTPbl CHHMaJINCb Ha [Byxsy 
ueBom cneKTporpade MKC-14, a y.--¢. —Ha cnexTpopusope C®-4. Tpu o6nyue 
HHH B 34MOPOXKCHHOM COCTOAHHM aHaJI¥3 MPOMyKTOB (KPOMe CNeKTPOB 39. NH. p. 
MIpOBOAWJIcA Nocle pasMopaxKuBaHHaA. 
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B ra61. 1 npuBegeubi JaHHbIe O BbIXOJax BOROpoa H Merana IIpH pa3JIM4HbIx 
iPMIIepaTy pax. 
Hz paccmotpenua Ta6n. | BUAHO, 4TO BHIXON BoMopoga pH OOJIyYeHHH rer- 
aHa H WMKJOreKCaHa YMeHbllaeTcA mpHmepHo Ha 10—15% mpu nepexoge or 
WOMHATHOH TemMmepatypb K 195° K, no- 7 
ne “ero aJIbHeHee MOHWKeHHE TeM- Ta6auna 1 
PaTyPbl y2ke HE OKa3bIBaeCT 34METHO- Brixogpl Bosopoga uM MeTaHa (B Mom/100 28) 
WeUCTBUA Ha BbIxo_ He*. Cnenyer 
MeTHTb, UTO CCIM WHKOrekcaH TBep- 


eT ellie MPH MNOCOBOi Temmepartype, Penrran |rexcan ane 
po rentaH mpu 195° K uHaxogutes eme T-pa o x2 
%KUJIKOM COCTOAHHM, TaK 4TO HeKOTO- — ,20"Y" aoe 
HOe MOHMKeHHe BEIxofa He caeqyer, °C | PMXOA| BBXoA | BbIXoN | BEIXon| |e Ra 
ueBi1aH0, OTHECTH 3a CUCT BUHAHHA Fal le ee PEO ee 
JOHWKeHUA TeMMepaTypbl, a He 3a CueT sie 
HBepHoro cocTOsAHMA. Oco6eHHO HHTEe- . 
HCCHOH ABJIACTCA 3aBHCHMOCTb BbIXOfa 300 | 4,7 | 5,3 | 2,2 | 0,9 |) 29 
| 2 & CH, or Temmeparyppl Aa uzso- 273 | — | 4,9 | 2,0 | 0,8 | , 29 
pxraua. Buixoq H (ta62. 1) HeckombKO ie ae ce ae Oe ae 
yMeHbIlaeTCA Tp Mepexoge OT KOMHaT- Bam 7 5: |e oe ee ey PP 


HOH TemmepaTyppr kK 195° K, a mpu 
ie) 
V7 K, HatipoTus, JaxKe yBeMuMBaertcs, 
} TO BpeMA Kak KouMYecTBO CH, cHJIbHO MaqaeT C NOHMKEHHEM TemMepaTy ppl 


ATOMapHbIii BOAOpO Moxker OOpa3so0BbiBaTb MoseKybl H, AByMA NYTAMH: 
H+ RH—-R’' + Hp, (2) 
IpH4YeM BTOpad peakiluA TpeOyer HeKOTOPOH 9HEprHu akTuBalluH. Hecmorpa 


a 9TO, B CHJIy OFPOMHOM pasHHb! B KOHWeHTpaluax H u RH, npu 300° K 
OcHOBHad uacTb H, ouxKHAa OOpa3soBEl- 


TaoOauua 2 BaTbCH HMeHHO no peakunu (2). Ilpu 
BEIXO, HWHAUBUAyabHBIX yrseBOOponoB Tihewt ra peaKkiHA 3aTpyAHeHa, TO 
(B mon/100 9B) JOJIKHO IIpHBeCTH K YMECHDbILeHHIO BBI- 


xoma uactH He, nomyuaemon palqukaJb- 


yy caineenes ‘seek hime Kae SBIMUIYTeM,.B mpeneres 2 pasa. OnHaKo 
Ha CaMOM Jlele yMeHbILeHHe OOiero KO- 

uMuecTBa BOOpoya cocTaBlseT Bcero 

0.1510.08!0.07. ~!5%, a Ad M300KTaHa BbIxoR H, 

0:34 | 0.34}0.15 Make pacrer (B TO BpeMaA KaK MovleKy- 

0,42 |0,4210,20 wsapHbimi myTb o6pasoBaHua Hoe, cBA3aH- 

are 0,41 wee HbIH C OOpa3s0BaHHeM Osle*HHOB, Kak 

Berens ee ae ee OyeT N0Ka3aHO HHKe, He 3aBHMCHT OT 
‘ : TeMMepaTypbl), UTO MOXKeT OblTb OOBAC- 

ae as nae ee HeHO JBYMA MpHynnamu: 1) Bropas peaK- 
1-By TH sen 0,09 | 0,08 | 0,07 WHA UCKsOYAeTCA HE NOJIHOCTbIO, I10- 
3-By Tsien 0,01 | 0,00 | 0,00 CKOJIbKy OOpasyrollHiica aToMapHbi H . 
lenren-4 0,09 | 0,09 | 0,04 Moxer ObiTh «rops4uMM» Hu 2) yMeHbULe- 
me  erpenens; HH€ BbIXOJja OCKOJIKOB pa3pbIBa 10 CBA3H 

HbIX OSA MOS a lal KO) e7A0 


C—C MoxeT MpHBOAUTb K YacTHuHO! 
KOMIMe€HCalluv HaGwt0OaeMOro BbIXoa H,., 
aK Kak BCAKOe YBeMYeHHe BbIXOZa OCKOJOUHBIX palWKaJIOB JOKHO OOs3a- 
@IbHO IIPHBeCTH K YMCHDIMEHHIO BbIXOJa MOJIeKyJIApHOrO BOAOposa HW Haocbo- 
OT, UTO OCOGEHHO XOPOLIO HM NPOABHNOCb Ha MpHMepe H3800KTAHA, Fe STOT 3p- 
JEKT MIPHBOLUT He TOKO K KOMMCHCAllMM YMeHbINeHHA BbEIXOLa He, Ho axe 


* Orn aHHble KayeCTBeHHO CorviacyloTea c pesyabTatamu J[pioxepcra (°). 
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K ero yBeMuennio mp 77° K, re BbIXOJ| OCKOJIOUHBIX PaKaJIOB Pe3KO no 
2KeH (CM. 3a€BHCHMOCTb BbIXOJla MeTaHa OT TeMIIepaTyPHI, Tao. 1). 

V3 ra6n. 2, B KOTOPOM MpHBeeHb! BLIXOLb! MHAMBULYAaJbHBIX YrICBOLOP ONO; 
orC, 20 C;, noulyueHHbIX IpH paqnouuse rentaHa MIpW Tpex Temmepatypax, . 


Taonuna ss 


Cymmapuble KouMUeCTBa %KUAKUX OFe@UHOB (B r-Mos/J1) : 
=“ pete nets a-ole@UHb!, v 912 cm gp orn Beero omedunoB 
: Bali iB ci ee a) go) Ne 
a] eles || ole | & | | ay] 88a) ese) 
os a ae ss a ne 3 S a5 3s ES Bas oe See 
300 10,034/0,0072)21 , 2/0 ,007|0,0012] 17,4 /0,008)/0,0015} 18,7 |0,049) 0,051 0,010 20,4 
195 |0,034|0,0043/13,8}0,007|0,0009] 14,4 |0,004/0,0009) 22,4 |0,042) 0,041 | 0,006 14,3 
77 |0,035|0, 0038/40, 8|0,009/0,0014} 12,2 {0,002/0,0010} 50,0 |0,046/ 0,045] 0,006! 13,0 


HO, UTO JIerKHe NpeAeJIbHbIe MPOAYKTbI paAnOJI3a, Tak 2KE Kak H JIerKHe Helpe 
J@JIbHbIe, HECKOJIbKO YMeHbINAalOTCA pH mepexosle OT KOMHATHOU TeEMIe€paTypeE 


WO, Diyp 


2G 


2G 013) 


14 
JIGU07 40000 45009 cid" 


vy—- 


Puc. 1. Y.-s. cnexTpbl mormoujeHua 
rentaHa, o6syueHHoro: /— pH 273 
uw 300°, 2—mpu 195°, 3 — npu 77 
u 55° K. Hosa 1,8-1079 9B. Liudppr 
OKOJIO HOMepOB KpHBBbIX COOTBETCTBYy- 
10T pa{HalHOHHbIM BbIXOaM g B MO- 
mekymax Ha 100 9B 


K 195° K, a Mamee KoNMUeCTBO HX YMeHb 
aeTcA B ~ 1,8 pasa. H3menenue coctaBa } 
KOJIHYECTBA %KUAKHX HEMpPeAeIbHBIX MpOLyK 
TOB pajlHOJIH3a MOKa3aHO B Tau. 3. 

IIpu scex tTemnepatypax (pu ose 
~2;4 -107! 9B), 10 JaHHBbIM H.-c). CIEKTPOB M0’ 
PIOWLCHUA, OOpa3ylOTCA TPaHCOJIePUHbl, 4-Oe 
(pHHbI H BHHWJIMeHOBbIe cTpyKTypbl *. O6- 
pa3s0BaHHe TpaHCOepPHHOB MH a-OepHHOB, E 
mpefesax OLIM6OK H3MepeHHA, OT TeMMepaty- 
PbI He 3aBHCHT, YTO MO3BOAeT mpeknosa- 
raTb, UTOOHK OOpa3ylOTCA MO MOJIEKYJIAPHO- 
MY MexaHH3my. KouM4ecTBO BHHHJIMJCHOBBIX 
CTPyKTYP pesKO MafaeTc TemnepaTypoH, TO, 
BePOATHO, MOXeT ObITb OOSACHEHO BTOPUU- 
HbIM XAPpaKTepOM HX OOpa30BaHHA. COOTHO- 
IWeHHe TPaHCo/epPHHOB UH a-Oe:pHHOB Mpak- 
THYUeECKH MOCTOAHHO MPH BCcex TeMnepaTypax 
M paBHO 3 : 1. Onpeyenenua cyMMapuHorc 
KOJIMYECTBA 2KHKHX OJe:PHHOB JBYMA He3a- 
BHCHMbIMH MeTOAaMH (H.-(—). CMeKTPbI MOrso- 
WeHHA H HOAHOe YMCIO, OMpeeeHHOe Opom 
HBIM Me€TOJOM) XOPOLIO COBMaIH MexK]y co 
Ook (ra6.1. 3). MexaHu3m o6pa30BaHua uM 3a 
BHCHMOCTb OT TeMMepaTYPbl THKeNbIX He 
TIpeAeJIbHbIX CTPyKTYp Hy *KlaercaA B cnelH 
aJIbHOM H3yYeHHH. 

Cieqyer OTJe@IbHO OCTAHOBHTbCA Ha TEM 
nepaTypHOH 3aBHCHMOCTH BbIXOJla JJMCHOBBID 
COeJMHeCHHH, XOTA BbIXO], JMeCHOB Ha Ba ¢ 
JIMINHHM NOpsyKa MeHbIUe, ¥eM OOH BBI 


XO 3KUAKUX OepHHOB. TeM He MeHee, JMeHbI, OesyCOBHO, ABJIAIOTCA pa 
JHalHOHHO N€pBHYHBIMH MpOAyKTaMM peaKIMM, UTO JoOKa3bIBaeTca sHHeL 


* TIpu ovenb Oombumx nosax (25—30- 1024 9B) mp 300° K ormeuaetca mosBeHne TpHs3a 
MEULCHHBIX HEMPCACbHBIX CTPYKTYP B KOJMUeCTBE Ha NOpAAOK MeHbUeM, YeM TpaHcoeduHo 


(ycTHoe coo6meHve Bb. A. Cmupxosa). 
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jocTbiO pocTa MX KOHIeHTpauun oT Jospi (*). C moHMKeHHeM TemnepaTypbI 
ipuc. 1) BbIXON JMeHOB yBeMUMBAeTCA B HECKOJbKO pas. Bo3sMoxKHbIM OObsAC- 
€HHeM STOO HHTePeCHOrO (pakTa MOXET ABHTbCA OGMeErUeHHe MPH HU3KHX TeM- 
MepaTypax CJIOKHbIX peakKUHH MOoseKy- 


APHOH MepecTpOHKH, KOTOPy!O AowKHA TaOauna 4 


WIpeTepleBaTb MOJIeKYJa aJKaHa WIA : ee : 
pOpasoBaHusA vena. ae a 
Kak BugHO v3 Tabs. 4, KOmNYeECTBO é = a Pee ee Eg 
BCeETO THXKEOFO OcTaTKa (coeHHeHHA Es a: Mom. sec |7y5 5 axe 
Co) yMeHbUlaeTCA pu Nepexoye oT Ee a6 am Os 
remnepary ppl 300 qo 77° K nourH B Ba bx 89 gees 
NOJIOBHHOU pasa. C NOHWKeHHeM TeM- = —— 
epaTyPbl MPOWeHT HENPeAeIbHbIX COe- 
| eae B aes pes BO3pacrTa- pe bles 185—202/ ae oe 
oT. Tak Kak OMMOJIeKYJIAPHble peakIHH 77 0744 Ss 0,74 | 43,0 


auHHaloT HATH C 3aMeTHOH CKOPOCTbIO 
OJIbKO IPH Temnepatype nmopsAyKa TeM- 
epaTypbl WiaBsleHusa rentrana (177° K), TO TOUKY BbIxXOJa TAxKeNOrO OCTaTKa 


e} 
puc. 2), momyyeHHoro o6myyeHHem mpu 77 K, caeqyet OTHECTH K Temmepa- 
Type ~180° K. Torgla, kak mokas3aHo Ha 


puc. 2, MOJIyYHM JIMHeHHYy!0 3aBHCHMOCTb 
BbIXOMa TAXKEIOrO OCTaTKa OT TeMIe- 
patypbl. 

B utore np HA38KOTeMMepaTypHOM pa- 
JIMONM3€ aJIKAHOB HE OTM€YeCHO 3aMeTHBIX 
KOJIHYeCTB KAKHX-JIM60 HOBbIX MpOLYKTOB 
M10 CpaBHeHHto C payuoiu3om mpu 300° K, 
: a MME€eT MECTO TOJIbKO H3MeHeEHHe KoM4e- 

S00 200 100 “K CTBa HEKOTOPBHIX IpOAYKTOB. 

Puc. 2. 3aBMcuMocTb BbIxo,a TAKeMOTO OTHOCHTEJIbHO OCHOBHOH Pea KiLH, EDT” 

J octaTkKa oT Temuepatypbhl o6nyuenuq MCXOMAULEH NPH PaXHOJM3e alKaHOB — 06- 

rentTaHa pas0BaHHH BOfOpofa — Ha OCHOBaHHH 

J[aHHbIX O COOTHOUICHHAX MOJYUaIOWUxcA 

IpOAyKTOB WH UX 3aBHCHMOCTH OT TeMMepaTYPbl MOXKHO CelaTb 3aKJIIO- 

yeHve, uTo mpu 300° K monekyaxpnpi nyTh OOpa3s0BaHua H, cocrTaBaser 

| ~50%, a npu 77° K, 3a cueT yMeHbmenna JOM paduKaJIbHOrO IyTH, MomeKy- 
| IJAPHBIM NyTb coctaBiserT ~60%. 


SHECMOM OLTTMMTOK 


or, 
J 


VuctutytT HedTrexumuyeckoro CHHTe3a Tlocrynusio 
AkajlemMHu HaykK CCCP 1 VIII 1959 


WHMTHPOBAHHASA JIATEPATYPA 


leo owakK An 8. lomanen, He A. dep rid Ko eAriGndlo) eNom). 
27H. A. Vepuax, H.W. By6uHoB ux gp., DAH, 120, Ne 2 (1958). § H. A. Dew- 
fieids t, J. Phys. +Chem., 62, Nel, 15 (1958). 4 J. GC. Ilonax, “A.B. DPomunes 
uap., JAH, 119, Ne 1 (1958). 
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Jloxaagm Aragemun nayrk CCCP 
1959, Tom 129, Ne 5 


XHMH, 


q 


H. 9. TEJIBMAH, | M. 0. KOPLIYH |, BAH B9Hb-IOHb u H. A. BAJIAIIOBA 


MHKPOONPEEJIEHHE YFJIEPOXA WH BOMOPOAA B OPrAHHYUECKH 
COEAMHEHHWAX NPH MOMOLWMM H3SMEPEHWA 
3JIEK TPONPOBOHOCTHU 


(ITpedcmaeaeno axademuxom H. JI. Kaynanyem 16 VII 1959) 


Ha6smoyaromjeeca B MOceqHee BPeMA CTPeMJIeHHe K ABTOMATH3allHH aHaJUTY 
YeCKHX MpOMeCcOB HaXOAUT OTpaxkeHe B paOoTax MO 3JIEMeHTaPHOMY aHaJIH3 
OpraHHuecKHX COeqMHeHH H B MepBylo Ovepelb NO onpeseteHuio yrueposa ° 
BOLoposa. OTH paGorbl HalpaBsIeHbI Ha OCYULeCTBIeHHe aBTOMaTHYeCKOrO pery 
JIMPOBaHHA TOPeHUA BelllecTBa B YCJIOBHAX KaCCHYeCKOrO MUKPOaHaJIN3a, T. € 
B HanOJIHCHHbIX TpyOKax MH Mp CTporo NOCTOAHHBIX HEOOMbIIHX CKOPOCTAX KUC 
mopoga (1~°). OkoHuaHHe aHaH3a OCTAeTCA BECOBbIM HM eFO aBTOMATH3allHA BO, 
oome He OOcyxkaeTca. Takaxd aBTOMaTH3allMA, BO-Il€pBbIX, peluaeT 3aqayy JIM 
yaCTHUHO, TaK KaK BECOBOe OKOHYAHHE aHaJlH3a TpeOyeT He MeHbIWe BPeMeHH | 
BHHMaHHA aHaJIMTHKa, YM COKKEHHE, H, BO-BTOPbIX, pellaeT STY 3amayy He } 
HanOonee OarOmpHATHBIX YCJIOBHAX KOJIMYECTBEHHOTO OKHCJICHHA BeULeCTBa 

Ham mpedcraBsaeTca, YTO NpaBHJIbHbIM MYTeM K ABTOMaTHYCCKOMY COKKe 
HHMIO ABJIACTCA CO3aHHe TaKUX YCJIOBHH, Ip KOTOPbIX MOHOe NpeBpallleHHi 
BeilectBa B CO, u H,O oOecneunBaeTcax pH cTaHJapTHOM MpoBeeHuu mporec 
Ca B KOPpOTKHe CpOKH HW He TpeOyeT HU PeryJIMpOBaHHA CKOpOcTH ropeHHs 
HaBeCKH, HH Jlaxke HaOrOJeHHA 3a HMM. OCHOBOHM WIA CO3,aHHA TaKUX yCJIOBHI 
MOXKET ObITb NHPOJMTHYeCKOe ComKeHHe 10 KoputyH u Kaumoso (°), KoTopos 
mlocyle MpOBepKH Ha MHOFHX THICAYAX OPraHHYeCKHX COeCLMHEHHH mpHobpenc 
H3BeCTHOCTb KaK HavOoslee YHUBepCaJIbHBIH cmoco6 coaoKeHua. CymlecrBeHHoe 
yBevIH4eHHe M3ObITKa KHCOpOAa MPH NHPOMHTHYeCKOM COAOKEHHH JOCTUrHYyTC 
HaMH HYTeEM YMCHbINeCHHA HABeECKH MIpHMepHoO B OD pas. Cox xKeHHe HaBeCKH B | MI 
TIpHBowuTca 3a 3—4 MMHYTHI, 6e3 HaOJIOMeCHHA 3a MOBeeHHeM BellecTBa. STV 
YCJIOBHA XOPOLIO CormacyloTcA C H36paHHbIM HEBeECOBbIM OKOHYAHHeM aHaJlH3a 
KomnyectBo CO,, MoJIyueHHOe B Pe3YJIbTATe COMOKEHUA, H3MeEPAeTCA MO H3Me- 
HEHHIO 9JICEKTPONPOBOMHOCTH pacTBOpa MOrOTUTeIA. OToT cnocod usmepenus 
CO, He ABJIACTCA HOBbIM H INHPOKO MPHMeHAeTCA AVIA KOJIMYCCTBEHHOLO Onpesle: 
JI@HHA MaJIbIX KOHIeHTpalul OKUCH yrulepofa B rasax (1°, 1, !), yrnepoqa— 
B MeTawlax KM cnuaBax .(**, 4, 1”), yruepoqa — B MuHepanax (1, 1%) yt. a. 

B nocseqHve roybl MpeAJIO*KeHE! ObICTPble, ABTOMATH3HPOBAHHbI€ METOJbI OM: 
peeseHua KUCOposa, yriepoya M Cepbl B HeOpraHWyecKhXx, a Tak2Ke B OpraHH: 
YeCKHX BeleCTBaX, OCHOBaHHbIe Ha H3MEPeHHH SeKTPoNpoBoyHoctTH (12-14, 17719). 
Axtopbl 3THX paOor, 3aHHMaACb aHaJIH30M HEOpraHHYecKUX OObEKTOB, COBepreH: 
HO MpaBHJIbHO YKa3bIBaloT Ha IVIOMOTBOPHOCTh MpHMeHeHHA TaKoro NpHHUUMA 
M B OPraHH4eCKOM aHaJMse MU MPMBOAAT pA MpHMepoB aHau3a OpraHuyecKHx 
coeuHeHui. OHaKO U3MepeHHe BoOMOpOa 10 H3MCHEHHIO 31eKTPOMpoBo_HOcTH 
HO HacCTOAULerO BpeMeHH He pa3paOoTaHO MU onMpemetenHe U3 OJHOM HaBecKH 
yruepowa H BoLopoya C KOHAYKTOMETPMYeCKMM OKOHYAHHeM JO CHX Op He ocy- 
IeCTBIeHO. OTOH 3aqaue MOCBALWeHa HAaCTOAIaA pabota. 

Alia onpeqeienuA BoRopoka MbI NOMBepraeM BOL, MoyYeHHy10 B pesybTAa- 
Te COMMKEHHA OpPraHH4ecKoro COEAMHEHHA, PasJIOMKeHHIO Ha HAaKaJICHHOM KOH- 
TaKTHOM CJIO€ yrvid B TOKe 4HCTOrO asoTa MIM aproHa. IIpu stom Kucaopon 
BOAbI KOJIMYCCTBEHHO TepeXOQUT B OKHCb yrvlepoa, KOTOpasd MOET ObITb onpe- 
AeeHa pa3zIMUHbBIMH MyTAMH. Tako MpHHNN Obl pakee MPHMeHeH B 371eMeH- 
TaPHOM aHaJH3e JIA HOMOMETPUYECKOrO ONpeseNeHUA yriepoza H Boopona (2°). 
Mb ucnob30BasH eFO AIA KOHYKTOMeTPHYeCCKOTO OKOHYAHUA aHaJN3a. 
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CyuiHocTb mpejviaraemoro MeToa onpesenenusA yrepoga u BOLOposa 3akmo- 
aeTCA B cileqyroulemM. Hapecky opranwueckoro Bellecrsa ~1 mr nogpep- 
aiOT OLICTpOMYy MMPOMHTHYeCKOMY COXXKEHMIO B TOKE KUCIOPONa, NpOXxosauero 

ckopocTbio 30—35 mu/mun. IlonyyenHyio Boy BbIMOpaxKUBalOT CMeCbIO 

yXOro JIba C alleTOHOM, a OCTaBLUIyIOcCaA JBYOKHCb we 

jrepona mponycKaior B ayeliKy Wa HsMepenuaanex- °% 4 

}POMPOBOAHOCTH, KOTOPaA COLepXKUT NOPVIOTHTEMbHBIH “es 
| ae t2OP. SaTeM JIOBYIIKy C BbIMOpOXeHHO Bosol 

FKMOVAaIOT B YCTAHOBKY WIA ONpeeNeHMA KUCMOpONa, zw 

McnapsroT Boy Ha KOHTAKTHBIH COM CaxkKu, mM0- 

MYYCHHYIO OKHCb yrviepoqa OKMCAAIOT Hay OKHCHIO 

emu No CO, H nocneqHIolO TakxKe MpomyckaioT B 200 400 Gu0 GOO 1000 me 
mMeHKy [It U3MepeHHA 9/1EKTPONPOBOLHOCTH. (= 

Ha ocnope onucaHHbIx B JIMTepatype mpH6opos Panel 

#li usMepeHua seKTponpoBoguoctu (", +, '°) Hamu 

#pblla CKOHCTpyHpoBaHa AyeHKa, B KOTOPOH MOKHO 
DIPeNeIATb HE TOJbKO MaJl0e,HO H JuOG0e MpOleHTHOe COsepmKaHHe yruieposa B 
aBeckKe, OJlarofapaA YBeMYeHHIO EMKOCTH AYeHKH Jo 55 MJ; MOHOe MepeMelIMBa- 

Q He MOFIOTUTeIA TOKOM fa3a JOCTHraeTcaA 

(23) 3a HECKOJIbKO MHHYT, OlarofapaA Yemy MIpo- 
lA 2 JOJUKUTEIbHOCTb OMbITa OT Ha¥aJIbHOrO JO 
a (1) KOHe4HOrO oTCcYeTa He MpeBbiuiaeT 10 Muu. 
250 Jia Tow Aueliku JIMHeMHAaA 3aBHCHMOCTb 
M@K]Y KOJIHYeCTBOM yrviepofla H H3MeHe- 
HHe€M 93JIEKTPOMPOBOHOCTH COoxpaHsAerca 
WO CollepKaHuA yrseposa B HaBeCKe OKOIO 
1000 ur (puc. 1). Kpome saueiku B H3Me- 
200 PHTe@IbHYIO YacTb alMapaTypbl BXOAT: 
3BYKOBOH YreHepatop 3I-10, Kak ‘cToU- 
HK IepeMeHHOPO TOKa, OcIMIIOrpad 0-7, 
KaK HYJIb-HHCTPyMeHT, Mara3HH eMKOCTei 
ba ME-3, Mocr conporuBaeHua — MTB, coe- 
JMHeHHbIe MO CxeMe MocTa YHTCTOHA. 

B xauecrBe normoTuTeia fa CO2z 
mpumMensiotca 0,01 N pacrpoppr NaOH 
utd Ba(OH)2.CpaBHeHue XoJa KPHBbIX H3- 

100 MeHeHHA COMPOTHBJI€HHA THX NOTIOTHTE- 

JieH BO BP€MA OMbITAa MOKAa3bIBaeT, YTO B 

KOHUe onmbita Wd Ba(OH):2 ycranaBuuBaert- 

CA MOCTOAHHOE COMPOTHBJIeHHe,B TO BPeMs 

Kak a NaOH xkpuBaa mpoxoquT yepe3 

50 MaKCHMyM, MocJIe KOTOPOrO CONPOTHB,JIe- 

HHe€ HauuHaeT 3aMeTHO YMeCHbIWaTbcs 

(puc. 2). Hexoropbie aBTOpbl Take Ha- 

Ol0AaIu 9TO ABIeEHHe HM OODACHHIM ero 

MeCTHBIM YB@JIMYCHHEM KOHILCHTPalHu 

24 6 6 @ 0 44 16 mn CO B normoTHTenbHOM pacTBope, KOTO- 

poe ucue3gaeT M0 locTHxKeHHH MOHOrO 

Pue. 2. /—norsoTuresb 0,005 N NaOH, TepeMellHMBaHHA (28), B Haliux ycnoBuax 
KOHUeCTBO yruiepoga 1028 pr; 2 — 

0,01 N Ba(OH)s, c 1047 or )3 0:04 NPpH4YHHa YMeCHbINeCHHA COMNPOTHBJICHUA 

N NaOH, c 1086 pr KpoOeTCA, MO-BHJHMOMY, B THApoOuH3e Kap- 

OOHAaTHBIX HOHOB, Oslarofapax KOTOpoMy 

KOJIMYCCTBO YTHAPOKCHJIbHBIX HOHOB B 

pacTBope yBeIMUHBaeTCH HW COMpoTHBeHHe NafaeT. OrtcytTcTBHe moqo6- 

HbIX MaKCHMYMOB IIpH pa6ote c pacrBopamu Oaputa, re OnarofapxA oOpaso- 

BaHwio ocaqKa BaCOs rugxpomM3 mpakTuyecKH He MUMeeT MeCTAa, NOTBEp- 

%KaeT [paBHJIbHOCTh 3TOTO MpesnosowenuA. Halo oTMeTHTb, 4TO WIA 

0,005 N pacrsopop NaOH ymeunpuienHe conpoTuBseHHuaA HaOwloqaeTca B 
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3HaUHTeIbHO Gomee CHJIbHOM CTeMeHH, YEM JIA CAHTHHOPMAJIbHbIX, KOTOPble 10 
3TOMY ABJISIOTCA Gouee yHOOHbIMU B pabore (pu. 2, 1). 
B ra6n. 1 npegcraBseHb! pesybTaTbl OnpeqeseHHH yruepoda u BOOpoRe 
B OpraHHuecKHX COeHHEHHAX C pa3JMUHbIM cofeprKkanHem C. 5 Bce ana 
JIM3bI aJIM XOPOLy!O CXOLMMOCTb Pe3YJIbTaATOB MOCMe ABYX CO*KKeHHH. Cpenna 
KBallpaTuuHasd omHOKa onpenetenun C-+0,14% a6c., Bonopoga +-0,01% abe 
Ta6mauna 1 


a Cogepx anue C, % CoyepxaHue H, % 
BeujecTBo 3 BbIUHC-| Haiffe-| pa3HH-| BhIUHC-| Halife-| pasHH 
Sg, JIeHO HO ma sIeHO HO wa 
xs 
Texcaxsiopstau Daal 10.14 10,50/+0,36) _ he a 
GCle 2,662 ; 10,22 |+0,08 
apeylepan KHCIOTa 4,458 19,20|+0,15 4,66 |—0,4¢ 
CLO. BHO 1/347 | 19:95) 49’96 140,04] #78 | 4’57 | Ogee 
IlukpHHoBan KucmOTa won, 31,90 |-+-0,05 1,35 j+0,0¢ 
CoLaNsOe 1,652 | 24>49 | 31°67 |40,22) +32 | 1°30 |—0,08 
BpomG6en30HHaA KucuoTa 0,905 41.84 42,08 |+0,27 2.43 2,03 |+0,4 
C,HsBrO, 1,220 y 41610, 20152 2,44 |—0,02 
2,4- JIunutpodenusruypason tpauc-a-fe- |1,004 q | 07,83 |}+0,00 6,14 |+0,4 
eanoua CHONG 1125 | 783 | 58’01 |4.0748| © 9 | 6’06 |-4.0,04 
Bensotpuas0m CgsH;N 1,006 60,77 |-=0, 27 4,33 |+0,40 
ie it 0,934 | ®950| 60,47 |—0,03| 428 | 4'24 |4.0,08 
1-auerat-12 (14) 8 (13) 4,002 74,67 |—0,33 8,24 |—0,418 
9-14-]./umetuaneprugpomenanTpensueH- 
ost-1-0H-7 CygHo103 0,954 | 75,00 | 75,10 |+-0,10} 8,34 | 8,46 |40,15 
Hagramun CyH 0,710 | go gg | 98,38 |—0,30 6,60 |+0,28 
or 0,988 | 9268 | 93’56 |—07081 632 | 6’ 47 [40145 


Q 
IIpeqvioxkeHHbIM cnocoO MUKpoonpeseeHHA yruiepofa H BOLOpOa B OpraHH- 
yeCKHX COCAJHHCHHAX B 3HaUHTeJIbHOU mMepe CBOOOeH OT cy6beKTHBHBIX ollH60K 
MIpW CO*KRECHHH WH MIPH OKOHYAHHH aHaJIH3a, UTO HAXONHT OTParKeHHe B Jy ume 
BOCIIPOH3BOXHMOCTH Pe3YyJIbTaTOB, TIO CPDaBHEHHIO C BECOBbIMH onpelevieHuAMH 
HECMOTPA Ha MaJIy!O BeJINUHHY HaBecOK. Ou nosBouAeT aBTOMAaTH3HPOBaTb BCE 
CTaMHW aHaJIH3a, KPOMe B3HTHA HABeCCKH, HU B STOM CMBICJIC ABJIACTCA TlepCileK- 
THBHBbIM . Mero, MHTepeceH Take HW TeM, 4YTO C eFO MNOMOLMLbIO MOXKHO H3YUaTb 
TIpowecc CO*KRKECHUA BEeULeCTBa B Pa3JIMYHbIX YCNOBHAX HM NOJYUHTb WpeCTaB- 
JIGCHHe O Me€XaHH3Me Pa3JIOMKeHHA. 
VuctutyT 2eMeHTOOpraHHueckHX CoeqvHeHHH Tlocrynuao 
Axaylemuu Hayk CCCP 9 VII 1959 
UWHTHPOBAHHAG ; JIMTEPATYPA 


1 H. Reihlen, Chem. Fabrik, 1934, 63. 2 W. Zimmermann, Mikro- 
chem. vereinigt mit Mikrochim. Acta, 31, 149 (1943). 3 F.O. Fischer, Anal. chem.. 
21, 827 (1949). *R. Levy, P. Mathieu, Bull. Soc. chim. France, 1952, 7am 
5B. Bobransky, Mikrochim. Acta, 1956, 1735. °T.T. White, V. A. Cam 
panile etal., Anal. Chem., 30, 409 (1958). * T. K6no, Mikrochim. Acta, 1958, 461. 
®G. Kainz, Zs. anal. Chem., 166, 427 (1959). ®M.O.Kopmyu, B. A. Kaumo- 


Ba, )KypH. ana. xuM., 2, 274 (1947); 3, 176 (1948); 4, 292 (1949); M.O. Kopmym@ 
H. 9. Peab™Mau, Hospie Metognl 31emeHTapHoro MHKpoaHamu3a, M., 1949. 1° B. B py He, 
lr. Bpayge, A. Wu xanc, Kypu. anan. xum., 2, 294 (1947), 1 W. Schmidt, 
D. Baasch, Forschungsberichte des Wirtschafts- und Verkehrsministeriums Nord-Rhein- 


Westfahlen, Ne 67 (1954). ™K. Drekopf, B. Brauckmann, Brennstoffchemie, 
36, 203 (1955). %% W. Koch, H. Malissa, Arch. Eisenhiittenwes., 27, 695 (1956). 
14H. Malissa, Mikrochim. Acta, 1957, 553. 1511. A. K prwoxKos, H.E. Wlyasy, 
Tuypoxumuy. matep., 23, 110 (1955). 14M. A. Kpwxos, E.B.Peura prTreu 
JKypH. avant. xum., 10, 51 (1955). 327 R. Boulin, Chim. Anal., 40, 72 (1958). 
* W. Koch, S. Eckhard, H. Malissa, Arch. Eisenhdttenwes., 29, 543 (1958). 
19 F. Ehrenberger, S Gorbach, W. Mann, Mikrochim. Acta, 1958, 778 


20 T. Unterzaucher, Chemie — Ingenier — Technik, 1950, 39; Mikrochim. Acta 
1957, 448. 


1048 


Horsage Akayemun nayx CCCP 
1959, Tom 129, Ni 5 


XHMH Al 


tO. A. JKJJAHOB, Fr. A. KOPOJIBUEHKO, JI. A. KYBACCKAS 
u P. M. KPHBOPY4KO 


HOBbIE CHHTE3bI C-3AMEUJ[EHHbIX + DVIEBORIE 
W UX MPOMSBOAHbIX 


(IT pedcmaeaeno akademuxom A. H. Onapunom 14 VIT 1959) 


OHUM U3 BaxKHBIX M€TOJOB YCTaHOBJICHHA CTPOeCHUA yIvIeBONOB ABIAETCH 
X SHEPIHUHOe BOCCTAHOBJeHHe NO COOTBETCTBYIONIMX YyIvIeBOJOpooB. Ira 
eakIlNA BNepBble IPHMeHeHa HaMH K YIvlepOJ-3aMelleHHOH MoHOSse. B pes3yvib- 
aTe BOCCTAHOBJICHHA WORMCTOBOLOpOAHOK KUCIOTOH 1|-deHHu-1-qe30KcH-rst0- 
O3bI NOJyuen |-cbeHHIreKcaH, 4TO ABJAe€TCA MONOMHUTEIbHbIM apryMeHTOM 
MOJIb3y MPHHATOLO B JMTepaType CTPOeHHA C-3aMeMLeCHHbIX YIJIEBONOB. 


OH 


45806 seca be ra ini 
No eS SS 


BBoJa B peaKIHIO B3aMMOJeHCTBHA Cc alleTo6pomriioko3s0i peakTuB Hop-- 
MaHa, MbI BIepBble NOJYYHIH BHHHJIMpOBaHHoe C-npOH3BOAHOe TIIOKO3bI, KOTO- 
poe ycneuwiHoO OpomMupoBaHo U MepkypHpoBaHo. IlomyyeHHaa pauHee 1-(n-amu- 
| HObeHuu1)-1-es30kcH-allerormo0Ko3a (1) Oblvia OCH3OHJIMpOBaHa UH TO3HJHpoBaHa 
mo aMMHOrpynne, a Take OpOMUpoBaHa B OeH30/IbHOe ALPO. CHHTe3HPOBaHO 
tepBoe C-3aMelleHHOe MpousBoAHoe pHOosul: 1|-cbenuus-1-qe30Kcu-alleTopHOos3a. 
Kpome Toro, cHHTe3upoBaHa | -(n-aHu3uut)-1-qe30KCH-MaHHO3a H ee alleTHJIbHOe 
NpoOv3BOsHOe. 


QIKCNeCPHUMECHTAALBHAA YsaCat 


BocctaHoBaenHHel-hbeHoua-l-Res0kcursoKo3 nH. He- 
XOMHHIN MPOLYKT NoJyyaJica WesalleTHJIMpOBaHHeM C MOMOLLbIO aMMHaka | -cbeHuu- 
1-7e30KCH-alleTOrIIOKO3bI, NOJTYYCHHOH OObIYHEIM CMOCOOOM H3 (peHHJIMarHHiOpo- 
MHJla HM alleToxsioprsuoKo3bl. BoccTaHoBJIeHHe MPOBOMJOCb MO MeTOAHKe, mpey- 
wowkeHHor O. LImuyrom (*) Qa BOCCTaHOBJeCHHA aJIbOHOBLIX KUCJIOT. 

10 r 1-cbenna-1-2e30Kcu-rmoKO3bI pacTBOpAH B 90D MI HOAMCTOBOLOpOAHOU 
KMCJIOTbI, OTOTHAHHOK mpn 126°, qoOaBau 2,8 r KpacHoro docopa u Harpe- 
BaJIH C OOpaTHbIM XOJIOAUJIbHHKOM B TeyeHHe 12 4ac. npH nepemMemmuBaHHnH. To- 
Ce OXJIaKICHUA HKUTKOCTh Pa3zOaBJAJIH PaBHbIM KOJIMYCCTBOM BOALI H 9KCTPa- 
THpOBatH 3pHpoM. OpupHble BLITMKKH CY Hal XJIOPHCTbIM KaJIbILHeM. 
TlomyueHHoe nocie OTTOHKH appa TeMHOe MaCJIO OOpabaTbIBaIM CepHOM KH- 
cNOTOH (pa36aBsIeHHOH) H WHHKOBOM TbIWIbIO, B3ATBIMH B H3ObITKe, JIA BOCCTAa- 
HOBJICEHHA OOpa3s0BaBlINxca HoAMpousBogHHIx. I]posyKT oTroHAH C BOAAHBIM 
apoM, 9KCcTparupoBalu apupom. Ilocae BbICyIMBaHHA BbITAXKKU Zpup OTTO- 
HAJICA, OCTABILIAACA TeMHaH 2XUKOCTh nmosBepradacb neperouke. B pesybTaTe 
nomyyeHo 1,62 r mpospauHOH, cilerKa 2%XeJITOBAaTOH MKHKOCTH C MPHATHbIM 
3anaxoM. Ilo cBOHM CBOMCTBaM OHa HeHTHUHAa OMMCaHHOMY B JHTepatype 1-de- 
HWJI-reKcaHy: T. Kum. 218— 220° (mutepatypHble anuble 219—220°); nf 1,50 


(muTepaTypHble Janupie 170 1,49). 
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l-BuHua-l-te30KcuH-2,3,4,6-TeEeTpaaneTHA-rAWK O34g 
CuHTe3 IPOBOLMICA B Tpexropsol KomGe, cHaG*KeHHOM MeXaHH4eCKOH MeLaIKO; 
C PTYTHBIM 3aTBOPOM HW JByMA 3MeeCBHKaMH, OXJIa2%KaeMbIMH CHapyXKU TBepO 
yraekucsoTo#. B Kom6y momettasocb 4,83 r (0,18 Mom.) MarHua B Bue CTpyx 
KU, IIpHuIHBaslocb 40 Mal TerparuypoypaHa, OUMUeHHOrO OT PHAponepekHcet KH 
TAYCHHEM C CKHM KaJIH WM BbICYIICHHOFO Ha HATPHeM, NOOaBJAIM KPHCTAaJJIM; 
ioga, 0,5 Ma OpomucToro STHIa MW HeECKObKO Kanetb S6pomuctoro BuHHMa. IIc 
CeqHHA MomyuascA Ip MpHKanbIBaHuN cMecH AHOpomytana (150 r) u 500 m 
cnupta k 130 r eqkoro Kav B 250 MJ BOI; OPOMHCTHIM BUHM MpoxosHN yepe 
CKJIAHKY THULeCHKO C BOOM, CYIIMJICA B KOJIOHKaX, HaMOJIHCHHbIX MOCMeLOB 
TCJIbHO XJIOPHCTHIM KaJIbILMeM HM MATHOKHCbIO (pocdopa, HM CHMKAaJICA B 3MCEBUKE 
COCMHHECHHOM C peaKIHOHHOM KOOOH, MpeqHasHayeHHOH WIA MOMyYeHHA pea 
TuBa Hopmaua. 

Kak TOJIbKO HauMHasacb peakuua (o6eciIBeunBaHHe Hoa), MyCKaJIM B XO, 
MellasIKy HW oOaBaH MO KanJidmM OpoMMCTHIM BHHHJI, NOKa He paCTBOpHTC! 
BeCb MarHHii, MOWepxkuBaa Temmepatypy oKoso 40°. Ilocme pacTBopeHHaA Bcer 
MarHWA peaKWMOHHad CMeCb pa3MelIHBaacb B TeyeHHe 30—40 MmuH. —pl 
70—80°. IIpn oxaaxyeHuu oOpa30BbIBalacb TeMHO-cepad Macca peaKTHBi 
Hopmana, mocule 4ero 3M€CBHKH 3aMeHAJIMCb WapHKOBbIMH XOJIOQWJIbHHKaMU 

K peaxtusy HopMaHa B TeyeHHe aca MpHKanbiBaicA pacTBop 6,0 i 
(0,015 Moa.) aueToOpomrs0Ko3bl B 40 Mi TeTparuqpodypana u 60 Mu ac. aupa 
‘Cmecb pa3MelIHBalacb 3 uaca 6e3 HarpeBaHHa HW 5 vac. MPH HarpeBaHHH 1K 
60—70°. Ilocne sToro K peaKItHOHHOM Macce MO Kalam mpHOaBAICA HaCbI 
HLeHHbI mp O° BOAHEIM pacTBop XJopucToro ammMouua. Tloce pasmMeuiMBaHHs! 
B TeyeHHe YaCa BOJHDIN COL OTMeMAICA, MpPOMbIBasICA SHPOM HM yMapuBaucs 
€ BOJOCTPyYHHbIM HacocoM Ha BOAAHOM OaHe. Cyxol ocTaTOK alleTHMpoBauics 
120 Ma ykKcycHoro aHrHspHyla B upucyTcTBuu 5 Lr 6e3BoRHOrO alleTaTa HAaTpHs 
TIpH HarpeBaHHH B TeyeHHe 2 uac. Ha KMNAWeH BOLAHOM OaHe. PacTRop BBIJIH: 
BaJICA B JIEMAHY10 BONY HW OCTABJIAJICA CTOATS Ha HOUb AIA PasJIOMKeCHUA YKCYCHOTC 
anruapuga. AlerumupoBaHnHblli caxap H3BeKaJIca 3¢PHPOM, S*UPHbIe BbITAKKY 
IIPOMBIBaJIMCh PaCTBOPOM OnNKapOoHaTa HaTPHA, BOOM WU CYWIMMCh Ha xJO- 
PUCTHIM KaJIbIMeM. Opup oTroHsscA, momyyeHo 2,42 r cupona, u3 KoTOporc 
MyTeM PaCTBOPeHHA B MSONPONHIOBOM CNHpTe HW BbICaKMBaHHA MeTpOMeMHBIM 
stupom nosmyyeno 1,72 r cupona u 0,278 r KpucTammM4ecKoro MpOsyKTa CT. TI. 
88—89°. Ilocnequuit aHamu3upoBasca. 


Hatimeno %: C 52,53; H 6,29 
CigHo2O9. BrruncneHo %: C 53,59; H 6,14}. 


Beujecrso onucpipaercsa Bepsble. Mcxoxa 43 ycnoBuli cuHTesa, ero cTpoeHHe 
MOXKHO MpeAcTaBUTb cefyrouleH dopmy.ioli: 


OAc 


OAc AcO 
AcOH,C H=CH, 
O 


MuOpommpousBoxuoe BUHHAaAMeTOTAWKOS H.O0,1466r 
ONMCaHHOH BBIIMe BMHUMAaleTOrOKO3bl pacTBOpasiocb B 8 MA  4eTbIpex- 
XJIOPucTOrO yrulepowa, K pacTBOpy MpHOaBAICA HeOOMbIWON U36bITOK 6poma 
B CCl,, CMecb ocTaBAlacb CTOATH Mo4aca. PacTBopuTetb UM M36bITOK Opoma 
OTTOHAIMCh Ha BOLAHOM OaHe, OCTaTOK 9KCTparMpoBasica abupom, apup ucma- 
panca. Iloryyex AuOpomuy B Bue KapaMesusyiouleroca cupona, pacTBOopHMoro 
B GeHsoule, AMOKCaHe, supe, CMMpTax, HepacTBOpUMOrO B Bose, MeTpoleHtHOM 
apupe. Brixox 61ms0K K KomMyecTBeHHOMy. IIpoxyKr omucpiBaetca BIIepBBIe. 

Hafigeno %: Br 31,23 


as CigH2209Bre. Brrancneno %: Br 30,86 
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MepKyPNpPOH3BORHHe BHHHUNALeETOTAW KOSH. 1,94r 
{HUMAaleTOrMOKOsbI U 1,85 r allerara pTyTH pacTBOpsAIUCb B yKcycHol KUucuO- 
. CMecb pacTBoposB HarpeBaJlacb 4 aca Ha BOAAHOM Sane npu 70°. M36nrroK 
KCYCHOH KUHCJIOTHI OTTOHAJICA JO O6beMa 25 MJ, OCTaTOK BbIIMBasica B 150 Ma 
publ. [locue HeOobuIoro HarpeBaHHA OCaMOK OTHJIbTPOBbIBAICH, MPOMbIBaJICA 
CyYCHOH KHCNOTOU, SpupoM HM CyMIMNICA Ha MATHOKHCHIO Pocdopa. Ilouryyen- 
‘he alleTaT M€PKYPMPOH3BOAHOrO BHHHJMAaleTOrIOKO3bI ciekaeTca upu 200°, 
‘WpssiaraeTca C BbIeeHHeM PTyTH mpH 270°. 

Auerart nepeBeyeH B XJIOpH OOpaOorKoli HaCbIIeHHEIM pacTBOPOM XJIOPHCTO- 
) HaTpHA. XMOPHA ahalH3HpoBasica Ha FaslOU UM PTYTS, NOCMeLHAA ONpenens- 
ACh PaOHOMETPHYECKH MOCIe paspylIeHHA BelleCTBa HarpeBaHHeM C a30THO 
cnoToH. BeuecTBo OnHcbIBaeTCA BM2pBbIe, ero CTPOeHHe 


- 


OAc 


AcOMgC H—CH,HgCl 
O OAc 


Hatineno %: Cl 5,69; Hg 32,25 
CygHo301;,HgCl. Brruucneno %: Cl 5,42; Hg 30,74 


4-(ameTOrAWKONHPAHO3SHA)-6eCH3aHUAHA. 0,5 r nouny- 
heHHOli panee 1-(n-amuHodenns)-1-qe30Kcu-alleTOrsOKO3bI PaCTBOPANOCb BO MJ 
| upHuna, mocse yero npHOaBsasocb 0,2 r xmopucToro Oexs0usa. Cmecb Harpe- 
paslach B KoI6e C OOPaTHbIM XOJIOHIbHUKOM Ha KMMAULeH BOMAHOM Gane 4 yaca, 
mocue Yero BLIIMBaslacb B BoLy. BamaBuimii cupon 2KcTparupoBasica xMOpodop- 
trom. XMOpopopMeHHbIH pacTBop mpomplBasics 3N H,SO,, pacTBopom OuKap6o- 
fara HaTPpHA, BOOM, CyWIMICA Hal Oe3BOLHbIM CybaTOM HaTpHA. X.mopodopM 
DITOHAJICA, MPpOMYKT NepeKpUCTaJMU3OBbIBaIcA W3 aOc. aTaHOwa. IlomyueHo 
),25 r (40% Teopuu) KopwuHeBaTorO KpHcTasIIMUeCKOrO BellecTBa C T. MW. 


162—162,5°. Beujecrgo omucbIBaeTca BrepBEIe. 


Hatigeno %: N 2,34 
Co7He9O19N. Buruncaeno %: N 2,66 


| 2-O6pom-4-aneTorawmkKonupaHosu T-Gen3aHuAUug. 027 

-alleTOIOKONMPaHO3HI-OeH3aHWJIMa pacTBOpAJHCb B JIeMHHOH ykcycHoK 
KMCJIOTe, K pacTBopy oOaBAocb 0,8 r Gpoma. Uepes vac pacTBop BbIIMBaICA 
B JI@AHY!0 BOLY, OCaOK IKCTParupoBaJicA SHPOM, SPUPHbIM COM MPOMbIBaJICH 
PpacTBopoM OuKkapOouHata HaTpua u BORON. locate BLICyIIMBaHHA Hal CyJIbipaToM 
HaTpHa apup oTrousasca. Ilocie mepekpuctanmusalun u3 aOc. sTaHOsa Nouy- 
geno 0,15 r (65% tTeopun) 2-6pom-4-aneTrormoKonuNpaHosHsa C T. MI. 164—165°. 
TIpoqykT pacTBopHM B apupe, sTaHoe, xXsmopotbopMe, JeqAHOH ykKCyCHOH 
kucoTe. BetlecrBo OMMCbIBaeTCA BMepBble, ero CTpoeHHe 


OAc 
) OAc AcO 2 
AcOA,C NHCOCgH, 
re) 


Hatgzeno %: Br 13,17 
CozHesO19NBr. Brruucneno %: Br 13,20 


TosuaupoBaHue 4-aneTOrMWKONHPAHOSHA-aHUAU- 
Ha. K 0,2 r ucxoquoro mpomykta, pacTBOpeHHoro B O MJ cyxoro NupHyuna, 
mpu6aBaAnoch 0,2 r Tomyoucyibpoxsopusa. Cmecb HarpeBalacb Ha BOAAHOM 
Bane 4 vaca. OxlaxkKeHHad MaCCa BbIIMBaacb B BOY, OCaOK OT*PUJIbTPOBbIBaJI- 
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cA, MepeKpHcTamMM3OBbIBaICA U3 a6c. sTaHOa. Buixog 0,12 r (44% Teopuy| 
To3HJIMpOBaHHbIli 4-aleTorsOKONMpaHosHs-aHHJIMH Mpescrapsser CoOokK Oem) 
KpHcTaJMuecKoe BelllecTBo c T. nu. 148—148,5°. BemecrBo onuciBaeTcs Bre jf 
BBIe. | 


Hatineno %: S 5,03 
Co7Hs101iNS. Brruncneno %: S 5,53 


l-(n-anu3ua)-1-qesokcu-TeTpaanheTHA-MaHHOSBa. K 9H) 
HOMY pacTBOpy f-aHusHIMarHniOpomuga, nowyyenHoro u3 3,93 r (0,16 moa| 
n-Opomanu30na B 70 ma a6c. aipupa, oOaBaIH NO Kalam TipH nepem} 
muBannu 5 r (0,014 mow.) xaopaleToMaHHO3bI B 75 MJ aOc. adupa. Peai) 
IWMOHHY!O Maccy MepemeummBasM 5 uac. pH HarpeBaHHH Ha BOJAHOM OaHi 
Jlanbuelimasd o6pa6oTKa mpoBosusach OObmuHbIM cmoco6om. Ilomyueno 3,25} 
(54% TeopHH) alleTHMpoBaHHOrOo pofykTa B BHe cBeTJOrO mpospa'} 
Horo cupona. IIpw ero xpaHeHHuH B 9KCHKaTOpe Haw P.O; MouwyueH Kapi} 
MeleoOpa3HbIi TBepAbIii MPOMYKT, OKHCI€HHE KOTOPOFO JaJIO AHHCOBY!O KHCII\) 
Ty. BeulecTBo OMMCbIBaeTCA BIepBHIe. 


Hatigeno %: C 57,74; H 6,24 
Co1H2g019. BrruncneHo %: C 57,53; H 95,94 


l-(n-aHu3ua)-l-Re30KCH-MaHHO8Aa. O,5P TOUbKO YTO ONHCAH 
Horo TeTpaallerata | -(n-aHuu3ui-)-1-le30KCH-MaHHO3bl pacTBopsM B OO Mil adc 
MeTaHOJIa, paCTBOP HacblillaJIW CyXHM AMMHAKOM, OCTaBJIATM Ha HOUb. Ilocme uC 
apeHHA MeTaHOJIa MW OOpaOoTKH OCTaTKAa TeMVJIbIM IPHPOM [WIA yaleHHA allel 
aMHjla MO/Iy4eHO TBEPAO€ BELLECTBO; NOCe NepeKPHCTaIIU3aNu W3 MeTaHOJa MC 

0 ° 

ayueHo 0,23 r (76% TeopuH) KpemoBoro mopoutka c T. mt. 183—184°. BenectB 
ONHCbIBaeTCH BIMepBHIe. : 
Hatigeno %: C 57,06; H 6,84 
CigHigOg. Brruucneno %: C 57,78; H 6,67 


1-peuuu-l-fesokcu-TpHaweTHUApUuoo3a. K apupHomy pac 
TBOpy (deHHIMarHHhOpomuya, nowyyenHoro u3 4,08 r (0,17 Moa.) MarHus | 
26,69 r (0,17 Mow.) OpomOeH301a, HOOaBanH pactBop 5 r (0,017 Moa.) a-xaop 
TpHaleTHpHoo3sn! B 70 Mi aOc. aidupa. PeakitMoHHy!o Maccy MepemelluBas 
5 uac. pH HarpeBaHHu Ha BOAAHOM OaHe. JlambHeliltiad OOpa6oTKa mpoBogH 
Jlacb OObIYHBIM cmoco6om. Iloce aleTHiupoBaHua nodyyeno 1,75 r cBeraor 
cupona (31% Teopun), 43 KoToporo BEIfemteHo 1,15 r KpyNHbIX MpOspayHbIX Kp} 
cTa0B 1-cbeHuu-1-Res0Kcu-TpHaleTHIpHOosb! c 7. mt. 94—95°. Ilpu oKucae 
HHH MpOAykTa UeOUHbIM MepMaHraHaTOM OsyueHa OeH30MHaA KUCAOT: 
BeulecTBo OMMCbIBaeTCA BIepBble. 


Hatizeno %: C 60,53; H 6,19 

Ci7He9O07. Brruucmeno %: C 60,71; H 5,95 
Poctopckuli-Ha-JloHy rocyapcTBeHHbIii Tloctynusto 
yHUBepcHuTer 10 VII 1959 


UHMTHPOBAHHAS JIATEPATYPA 


1A. Gerecs, M. Windholtz, Acta chim. Acad. sci. htmg., 13, No 1-298 
(1957). 2 O. Schmidt, Ann. Chim., 476, 255, 269 (19929). 


1052 


HToxraage Akagemun nayr CCCP 
1959. Tom 129, Nb 5 


XHMHA 


B. A. H3MAWJIBCKHH wu K. A. HYPH)JDKAHSAH 
NEKTPbI MOPAOWWEHHA MPOM3BOAHbIX 4-NO.-,M®EHWJIAMHHA 


O POJIM NH KAK, H30JIATOPA ONTHYUECK ON KOHbIOr ALM 
B MPOH3BOXHbIX JHOEHHJIAMMHA 


(ITpedcmaezeno akademukom B. A. Kasancxum 8 VII 1959) 


ilpu usyyenuu WBeTHocTH 2,4-,HHUTPO-npousBORHEIX AupeHusamuna (JL@A), 
onepxxamtux NO,-rpynnbt Hw JOHOPHbIi xpomocbopuplit Kommonent (1) A? = 
OCH;, NH2, NMe, 8 pa3Hbix aqpax, Usmauspcknit uw Cumonos (2, °) npHuin 
< BBIBOAY, 4YTO B OTMMUNE OT CTHMbOeHOBBIX MpoOusBozHEIx B J|PA-coeanHe- 
{MAX OTCYTCTBYET CONPAKeHHe, OObEHHAIOMee 06a Apa B EUMHYIO CHcTeMy 


KX 
B Koxpomodop (*)). J[Ba p-sekTpona rpynnpt NH Bp JIMA ue 9kBMBAJIeHTHBI 
x 


x > 
BYM 7-9JIeKTpoHaM rpynnbt CH —CH B crumpOenax. Oxpacka ompemesineTca 
uctemoH (NO,),C;H;NH —, kotTopaa sBaaeTca «HcXOJHOM TiaBHOi XpoMo- 
OpHOH cucTemom» Tuna BKA*, B Koropoii NH apaserca mepBoit OHOpHolt 
rpynnou. [pynna A? propas MOHOPHadA Tpynna, KOTOpaA JIMIUb MOAM(PHILH pyeT 
OCTOAHHE OCHOBHOM XPOMO(POPHOH CHCTeMBI, He BbISbIBAA KOPCHHbIX H3MeHeHHH 
cmekTpe. Bptio Bpicka3aHo MOJIO*KeHNe: «MeXaHH3M Mepeau 3V/IeKTPOHHbIX 
OSMYIeHUH NO enw, mpepBaHHol B cepesMHe WOHOpHbIMM aTomamy N, S, O, 
HMeeT CyIIeCTBeHHOe OTJIMYHE OT Me€XaHH3Ma, HMerIoulero MeCTO B CIIJIOWIHOK 
{K-wenu, noctpoexxoli TombKO “3 CH = CH-rpynm» (crp. 1660 (°)). 
OTM BEIBOLbI Obl NO_TBepxZeHI (58). B (®) Ha OCHOBaHHM TIpHioxKeHHA 
{Hainero MpHHIWNa pasioxKeHUA CTPYKTYPbI Ha OTesbHbIe KOMMOHeHTH! (", *, °) 
{2BTOP TPHXOAHT K Hallemy BbIBOLyY: y O,NDNH®-npon3poqHblx TlaBHbIM 
iXpoMoopoM, ompeyensouHM aOcop6unto, ABAAeTcH O.NDNH —. OOdnscHenHe 
\(°) 6aroxpomHoro cmMeujeHHA Ha 4mu pu BBegenun 4’-NH, B 4-NO,@S® (I) 
COMP A»KeHHeM HM CABHFOM MUKpocTpy.TyPpbI B CTOpoHy cTpyKTypbl (II) o1mO6o4no, 
Tak Kak 9:pPeKT CJIMINKOM HMUYTOKEH. 


Ackeae 
Se Oe Oa 


Oum6ouHo TakxKe HM JoMyuleHHe crpykTyp c 10-a1eKTpoHHOH oOos04KOK (II) 
nasa S (5°) u gaa N-atomos (7). OrcyrcTBue compsxKeHuA (eHHsa C CHCTeMOM 
NO,@M uepes S B NO,OS@M nogprBepxpaetcaA Take TeM, YTO TOT Ke Made cds 
338 my HaOmogaetca u ama NO,@SCH3. Take HeT COnpsxKeHHA MexK]LY NO, 
u NH, sp @,O-coenunennax, Tak Kak O,NDO@MNH, uwMmeet ToT *e MaKCH- 
MyM, 4uTo H O,5N@O® = 300 mu (7°). B compa»eHHu M BeEKTOPHBIX CMeIILCHHAX 
mpH Bos6y2xyeHuu cBeTromM B JIPA yuacTByloT JIMIIb Te Ke CHCTeEMbI, YTO H 


* A wu B o603HaueHua XpOMO(POPpHbIX KOMMOHEHT 9seKTPOHOLOHOP HON u 3NEKTPOHODU Ib - 
noli, K — KoHnbIOrMpoBaHHas cuctema, Hampumep, n-CeHa (o6o3Hayenne ®) (*). 
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B C,H,NH, u3 8-nx-anekrponosp (IIIa, III6). [Ipu smexTpoHHptx cmenleHHal 
A-+ scerya ocraetcx Ha N-atome (IV) iy 


Jia MpOBepKH 3THX BbIBOLOB Obl usyyeHbl cnekTpb! J}PA-npousBoxHEr} 
(V) (ra61. 1). B cxeme (V) yureHnl reomeTpHueckHe ycoBua (*) H BHECEHE 


Tao 71am ae 


CrekTpbl CoequHeHul cTpoeHuA ON—C SNH < SoA (V) B 95% oTaHOmy 


C02 
Ilomocnl cuctempt BKA Tlonocpl cuctempbl A’ A? | 
(BeKTOpa x1) 5 (BeKkTopa xl) 
NoNo CrpoeHue 
n.m. (Dy = oO usa C,H, | II 
‘ as ees Crabied Ana nas eMaKc. 
4 O.NONH®O 395 29220 0 257 13500 
2 O2z.N®NH®NHCOCH3 397 13800 + 2 274 9820 
3 O2N®NH®OCH3 400 25800 + 9 ol 42300 
4 O2.N®NH®NH, 405 241100 +10 260 13780 
5 O2zN®NH®NMe, = 410 22600 +45 265 19220 
(325—340) | (5600) 
6 O2.N®NMey, (2°) 390 19020 
7 | ONONEt2 (23) 400 21550 


yKa3aHuA Ha HallpaBJIGHHA BeEKTOPHBIX CMEeIICHHH, OMpesesAIOWIUX NoOMO*KeHHE 
mosioc. NH spaaerca nepBbiM foHopom A’, BxogAllMM B cucTemy BKA 
O,.NONH, onpegematollyio mosoxweHHe TaBHOH JVIMHHOBOJIHOBOH nonocb 
(cucrema Bextopa x’). Ho NH sxogut Taxxe B cocraB cucTembl AlK A? 


(cucrema BexTopa x!!), monuduuupytolle cocTosHue riaBHoit KOXpomo(opxHolt 
cuctempl BKA. Cuctema A'KA® jomKHa BHOCHTb B CMeKTp cBOIO Movocy. 
B cnekTpe (V) MbI JelcTBHTeIbHO HaxXOJMM [Be MOJIOCHI, KOTOPbIe MOryT OBITS 
MpHnMcaHbl BEKTOPHOMYy CMeleHvIo x! uM cMeleHHIO B CHcTeme BekTopa xi, 

Tlonoca ee 395 mu (A=H, Nel, ra6a. 1) peicrBuTembHO aBaseTca 
OaTOXpOMHO cMelleHHOK moslocoH n-NO,DNH,, O6.mMsKoulexamleli K cneKTpy 
n-NO,ONMe, (puc. 1). 

Breyenue 2oHopos (V) (A? = OCH;, NH.) spisprpaet Hub HeGoMbILOe GaTo- 
XPOMHoe CMelljeHue nosocnl x! (puc. 1). B cayuae (V) (A? = NMeg, Ne 5, Taba. 1) 
BCA MoJIOca OKa3bIBaeTCA NO OTHOWMeHHIO K O,NDNEt, cmeteHHoi u 6aToxpoMHO 
M THMepxpoMHo (pyc. 2). Homepa KpuBpix Ha pwc. | u 2 coorBeTcTBYIOT 
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MepaM B TaOu. 1. Cnextp 8 Ha puc. 2 coorpercTByer coeMHeHHIO 


IIpeqnosioxenue o mpHHasexkHocTH Mnonoc cucreme A1K A? B cmekTpax 
ousBoHbix JIDA (V) (A? = 4’-NH2, 4’-NMes, 4’-CH;CONH) 6ni0 nop- 
ep2xkeHO OM30cTbIO K 8-noMOCe JBYNOHOPHbIX XPOMO(POPHDIX CHCTeM 
— C,H, — A®, coxepxkamux Ba onopsyix N-atoma B n-novlOx%KeHHN. 


220 250 ‘ 550 mpe 
y 


- XK 
ee x 
b 


1 Q—0—0 ass Thx xe 
2200-250 500 ISO 400 450 500 550 apt 
—————— 
Puc. 2 


J\1a MpoBepKu MpeANONOKeHHA O MPOUCXOKeEHHU BTOPOli NOJOCbI, KOTOPyIO 
Mbl IIpHnmucbiBaem cucteme At—C,H,— A?(XI, A'KA?), Mb conocTaBiau 
cnekTppt 4’-CH;CONH-, 4’-NH,- u 4’-NMe,-npou3ponupix JIPA (NoNe 2, 
4, 5, Ta6m. 1) co cMeKTPoM n-BYOHOPHBIX XPOMOMOPHHIX CHCTeM, cojepxa- 
mux yea N-aToma B n-nomomweHuu. B ux cmeKTpax Mbl OOHapyxKUBaeM JIBe 
nosioch! « Hu B: 


B-nmosoca a-Tloioca 
n-HeNCgHaNMes 256 Mp (e€=12020); 823 My (e 2239) 
n-MesNCgH,NMee 264 my (e=16220); 318 my (¢ 2455) 
OgNCgH4NHC,HaNMep 265 my. (e=19220); 325—330 mp. (e 5600) 


Tlonoca ALKA? nana 4’-NMe,-, 4-NO,-HDA (Ne 5, tTa67. 1) oKasanacb 
BeChMa OJIM3KOJIexalllelt K B-rmosoce n-Me,NDNMe, (TMII®) (puc. 2, 5 u 8). 
BecbMa WHTepeCHbIM ABJIAeTCA HasiMuHe B KPHBOH O (puc. 2) elle TpeTbeli 
nomochl B O6acTH 325 — 340 Mu, BbICcTyMaroleH B BUe BbIMyKJIOCTH C M3rH- 
60M. SITY TpeTbio NOMOCy MbI MOXKEM MPHMNHCAaTb HaJORKEHUIO G&-MOJOCHI TOXe 
cuctrempt Tuna TMIT®: Ayaxe 318 Mp (© = 2455) (7). Hamie mpegnonoxexHue, uTo 
BTOpad Mosloca MpuHagexuT cucteme AlK A®, noxTBepAMsOCb. 
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Kak MoxHO O6bIN0 OxwKUHaTb, B KpuBol 4’-CHsCONH,4’-NO,-/1®., 
(puc. 2, 2) Miaxe MOuocbl cuctemsr BK A cmenen PHTICOK POMEC 10 OTHOILeHHI 
K 4’-NMe,-npousBoqHomy (Ak —12 mu). Bropaa momoca hyaxe JI@2KHT BeCbM 


6IM43KO kK Mosoce eaen NMe,-mpou3BoyHoro (HO HeCKOJIbKO cMelleHa O0é 
TOXpOMHO) HU K $-nomoce TMIT®. Orcyrersue B (V) eHHOH CHCTeMbI C CC 
mpsxkennem uepes NH noyrBepxyaioT flaiee BeCbMa MaJIble BeJIMUHHbI CME 
MCHHA Ayaxe MPH BBeeHHU A®: mp BBegeHuH A® = 4’-OCHs, 4’-NHo2, 4’-NMe 
Ad cocTaBaaeT TombKo +5, +10, +15 mw (ra6m. 1). Ecau Ont A? BeTy 
alo B COMps2KeHHe, TO MbI Ha6sOqaM Obl BeHUMHEI MopAsKa or -+-40—8 
no —130 mu, Kak 3TO BHAHO M3 conocTaBeHHaA AX pu BBeqeHHH A B ONE 
(qa O,N@DOCH;, O,.NDNH;, O,N@NMe, Ad coctapanet -+ 40, + 101 
+ 122), wan B 4-O,N-cTHuJIb6eH. 

TakuM o6pa30M, JaHHOe HCcCJIeqOBaHHe NMOATBEpAHIO HaliM Mpexune B 
poypt (*), uTo B JIMA u ero MpousBoqHbIX (Tak *we Kak HM B OS H EF 
mpoH3eoyHprx (°, 4)) elvHad COMpsAxKeHHaA CHCTeEMa 7-3JIEKTPOHOB C ej{HHBI 
BEKTOPOM BO3Oy2KJCHHA BOJIb m-CHCTeMbl OTcyTcTByeT. CorsiacHo (V) HMé 
foTCA Be pa3z06uleHHble cuctempl BK A u A'KA* co cBOMMM 3aKOHaMH MepeE 
xoa B BO3OyxKeHHbIe cocrosHua. B cnekrpax (V) Mbl OOHapy2xxHBaeM Mosc 
9THX CHCTeM. OTH «mepeKpeulMBalolluecs» y WeHTpasibHoro N-aToma cHCTeM: 
OKa3bIBalOTCA, Ta\HM OOpa30M, B3aMMOCBA3AHHbIMH, 3aBHCALIMMH B HeKOTOPO! 
creneHH pyr oT Apyra. Bpipogbl o conps»xeHHM Ha OCHOBe H3y4YeHHA XHMP 
yeCKO PeaKILMOHHOH CMOCcOOHOCTH He MOryT ObITb NPH3HaHbI 1paBHbHEIMN (14) 
QpdekTbl NMOBbILICHHA XHMHYeCKOH PeaKUMOHHOH CMOCOOHOCTH He ABJIAIOTC: 
TOUHBIM KPHTePHeM HaJIMUHA COMPA*KeHHA, TAK KaK MOBbIIeHHe XHMHYeCKO! 
PeaKIHOHHOM CMOCOOHOCTH MOXKeT ObITb BbI2BaHO MHAYKTHBHBIMH BJIMAHHAMH (+) 

IIpenapatnt (rab. 1, NeNe 1, 3, 4) umMenn Te xe T. n., YTO HW B ANTE 
patype. IIpenapat Ne 2 ume T. nt. 224° BMecto 22° (n0-BuyqHMOoMy omeuaTxKa (25) 
H KPHCTAaJWJIM30BaJICA C OJHOM MOJICKYJIOH BOJIbI. 

Tlocae cyumku C,4H,303N3-H,O mpu 150° 3 aca 


Hatineno %: N 15,04; 15,46 
Cya4Hi303N3. Bpraucmeno %: N 15,50 


Ne 5 (ra6a. 1) cuHTesHpoBaH 4epe3 o-cysbcpoKUcoTy 4-HuTpo-4-quMeTHA 
aMHHOAMpeHHIaMMHa Cc MocexyoulMM rugpomusom (HCl) (BbiIxom 72%) 1 
OYHCTKOH COJIAHOKHCJION couM ocHoBaHHA. T. ma. 156°. 


Hatiyzeuo %: N 16,63 
Ci4Hi5;02N3. Brrancneno %: N 16,35 


Jla6opatopua XMMHM KpacuTereiH H MpobeMbI UBeETHOCTH Tlocrynuso 
mpH MockopckoM meqarorHuecKOM HHCTUTYTe fo NAIC IES, 
um. B. IJ. Iloremkuna 
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et Radium, 15, 625 (1954). ® A. Mangini, C. Zauli, J. Chem. Soc., 1956, 4960 
* H. P. Koch, J, Chem. Soc., 1949, 387. *P. Grammaticakis, Bull. sam 
chim., 1954, 99. ® B.A. W3mMauapckui, E. A. Cmupuos, )KOX, 26, 305 
(1956), 7H) Szmanit, “J 70a to shy’ IneAmenehenm Saewn 73 ieetenG (1951) 
“J. Toussaint, Bull. soc. chim. Belg., 54, 319 (1945); Bull. Soc. Roy. Sci. Liege, 15 
86 (1946), A.C. Albrecht, W.T.Simpson, J. Am. Chem. Soc., 77, 44m 
(1955). 4% W. Kumler, J. Am. Chem. Soc., 68, 1184 (1946). 14 JI. M. JutseuH 
HeHKO, P.C. YVemxo, C.B. WyKkepmau, TIAH, 118, Ne 5, 946 (1958).. 25 FE. Ba 
ndrowski, Bull. Acad. sci. Cracovie, 1900, 186, 7/5. 
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®. Ill. MYPATOB, uaexn-Koppecnonyent AH CCCP A. B. HOBOCEJIOBA 
uw YUKOY-CHH 


)MPEAEJEHWE PACTBOPMMOCTH OKHCH BEPHJWINA B JKUAKOM 
MEJTHO-BEPHJIJIMEBOM CIJIABE 


B 3aBMCHMOCTH OT cmocoba NOsyYeHHA MeTaJIMNeCKHH SOepHIMH ComepxKUT 
PaSMUHOe KOJMYCCTBO OKUCH Oepnua. Ilo qanHpim Cutomana (4), Gepumnuit 
MOpasyeT C OKHCbIO OePHJVJIMA SBTEKTUKY MPH cosepxkanHU nocnenueh 0,3%. 
Pay, Wpyrux uccJleqoBaTesel (Hanpumep, (*,°)) OTPHLaloT BOSMOX%KHOCTb O6paso- 
3aHHA SBTEKTHKH. CoriacHoO UX JaHHbIM, OKMCb OepHHA MOKeT MPUCyTCTBO- 
3aTb B MeTaJJIMYeECKOM OepHJJIMH TOJbKO B BHJle BKTOUeHHH. CkoTt # YusmaH 
4) "a OCHOBaHHH 3JIeEKTPOHOrpaPpHueckoro U3YYeHHA PasJIHUHbIX OOPasoB Ge- 
JMIJINA HallvIH, UTO OKHCb KOHIEHTPHpyeTCA B OCHOBHOM M10 rpaHHilaM 3epeH. 


i 


MOJIYYeHHOrO MeTOaMH NOPOLIKOBOH MeTaJJIyprun (°), HCHO BHHBI BKJIOUCHHA 
DKHCH He TOJIbKO Ha rpaHulax 3epeH, HO HW B CaMHX 3epHax. CorwiacHo nocey- 
HMM JIMTepaTYPHbIM TaHHbIM (°), MeTaIHYeCKHH OepHIHH, NepenaBJeHHbIi 
iB BakyyMe, cofepxuT 0,1—0,3% oKkucn OepuHA, a MOPOUIKOOOpasHblli Ge- 
jpuamui 0,8—1,0% okucu. Hamu 6bl0 mpeqNnpHHATO uCceqOBaHHe pacTBOpH- 
\MOCTH OKHCH OepHIMA B %KUAKOM MeJHO-OepHJIJIMeBOM clwaBe B HHTepBase 
memnepatyp 1254—1517°. Mequo-GepuastHeBblli cnviaB cofepxKant 2% Be. 


IKCNePpHYMeCHTAALHAA YACTH 


Jima onpeqeseHua PaCTBOPHMOCTH OKHCH OepHJJIMA B MeHO-OepHIIHeBOM 
|cilaBe MPpHroTOBIANacb TULaTeIbHO NepeMeliaHHaA CMECb MOPOWIKOB MedH, 
GepHsINA MU OKHCH GepuasuaA. Meqb uw OepHMH OpamMcb H3 pacueTa moyye- 
Hus 2% cnuaBa m0 Gepuuio, OKHCh OepHiuaA uz pacuera 0,5—1% oT Beca 
cmulaBa. 

Oxucb 6epHsIMsA Obla NOyYeHa MpoKaHBaHHeM pH 1100° ruzpooKucn 6e- 
punaua. Daqpookueb nosyualach MyTeM OCaxKJeHHA AMMHaKOM U3 Bak bl Nepe- 
-KPHCTaJJIM30BaHHOrO HUTpata OepHiuA. Meqb UCNOMb3OBaNaCb KBaMPuKAaLNH 
«yuctand», Sepuiui uuctroToH 99,8%. TecHaa cmMech yKa3aHHbIX KOMIIOHEH- 
7OB OpHKeTHpOBasacb Nox AaBseHvem 300 KI/cm?. Tlomyyennble OpukerTbl OTKH- 
‘Taulicb B BakyyMe mpu 800° B TeyeHne 8 uac. OnpesemeHHe pacTBOpHMocTH IIpo- 

H3BOMMOCb Ha CeWMaJIbHOM yCTaHOBKe, MpescTaBlenHor Ha puc. 1. B crenkax 
KOpyHAoBoro Turia J Ha YJibTpaSByKOBOM CBePJIMJIbHOM CTaHKe IIpocBepJIMBa- 
JIMCb [Ba OTBEPCTHA, B KOTOPbIe MpOLeBasacb AYKKa H3 MOJIMOLCHOBOM MpOBOsO- 
Ku 2. B Tureb BCTaBAJICA OPHKeT, B KOTOPOM 3apaHee ObIJIO MpOCBepJIeHO OT- 
BepcTHe nox KOAMayoK TepMonapbl. THreIb Ha TYKKe NOABeWMBAICA Ha OTPes- 
Ke TOHKOMH MeAHOM MpOBOJIOKH 3, 3akpelJIeHHOH MEKLY TBYMA HalipaBJIAIOWLHMH 
v3 Momu6geHa 4. HanpaBasiove BNadHbl B CTeKJIAHHBIM KOINaAYOK 5, NpHULWA- 
OBaHHbI K KBaplleBolt Tpy6e Cc BOMOOX/ax*KTaeMbiMH cTreHKamu. Korya kovma- 
YOK C MOJBeWICHHbIM K HeMY THTWIeM HajleBaeTcA Ha KBaplleBy!o TpyOy, Turesb 
nmonmayaeT B 30HY JeHCTBHA HHAyKToOpa BbICOoKOYacTOTHOH neuH 7. B kosmayuKe 
HMEIOTCA OTBEPCTHA JIA TepMeTHYHOFO BBOLa TepMonapbI 8 HM BNycKa HHepTHOrO 


7 JAH, vr. 129, Ne 5 4057 


ra3a 9. Ecau 10 MOAHOCHOBBIM HalpaBJIAIOULMM MYCTHTb QICKTPHYeCKHH TC} 
TO COCAMHAIOULAA HX M€Had MPOBOMOUKA PaCMAaBHTCA MU THe b C KUAKHM CIP 
BOM fafaeT B 3aKaslouHyI0 BaHHy JO, pacmosoxKeHH) 
BHH3y KBapleBoli TpyObl. B KayecTBe 3aKasIOUHOH KEE 
KOCTH MPHMeHAIOCb CHIMKOHOBOe Macylio. TakHM nj) 
TEM MOXKHO MPOH3BOMHTb 3aKaslIKy %KHAKUX CIaBOEf 
pa3IMUHBIX TemnepaTyp H mocye pa3sIMyHOTO BpeMellé 
BbIJep2KKH CMwaBa Mp MOCTOAHHOM Temnepatype. YcraHo} 
Ka llepe| OMbITOM OTKaYMBaslacb Jo WaBsenud ~ | -107-° np 
pr. ct. I]napKa mpousBofusacb B aTMociepe aprona Mj} 
japnenuu 500—600 mm pt. ct. Temnepatypa cna} 
u3Mepslacb TepMonapoiw Pt—Pt/Rh. 9.y.c. Tepmonaf} 
u3Mepssiacb moTeHiMometpom IIII. Tepmonapa Obtui 
oTrpawyupoBana B yCJIOBHAX ONbITa NO TOUKAaM TsaBJeH}} 
nawialuA HW HUKesIA (KMPOBOJIOUHbIM» MeETOJOM) H M0 TOUKE} 
3aTBepeBaHHa Mel UH CepeOpa. TouHOCTb H3MepeHHA Tel 
mepatypp! -+1,5°. Tounocrb perysHpoBaHHa Temmepih 
Typpt -+2,5°. TepmMonapa B KOpyHAOBOM KOvINauKe BCTAai} 
Jisiacb B 3apaHee MpocBepJleHHoe B OpuKeTe OTBEpPCTHe | 
pacnoJlarasiaCb TAKHM OOpa30M, YTOObI He MeLllaTb HOPMaJII 
HOMY COpacbiBaHHIo THIJIA MPH 3akavJKe. 
IIpu mmaBieHHH MeqHO-OepvaiHeBbIN cmviaB coOupae’ 
CH B HWKHeH UaACTH THIVIA, a Ha €FO NOBEPXHOCTH Haxc 
WHTCA COH OKHCH OepHIMA, comepxKallehcaA B HCXOJHBI 
OpukKeTax B OOJIbUIOM H3O6bITKe. 3a C4UeT TOKOB BbICOKO 
YaCTOTbI MPOHCXOAHT HHTCHCHBHOe NMepeMeLIHBaHHe CIJé 
Ba. B 93THX YyCJOBHAX M@eKAY OKNCbIO OepHauA, pac 
Khar cucmeme  TBOPCHHOH B CMaBe, H OKHCbIO OepuJIIHA, Haxomauleec 
Puc. 1. Cxema yera. 14 HOBEpXHOCTH cCiivlaBa, C TeveHHeM BpeMeHH yCTaHaE 
HOBKH Jaa onpene- JHBaeTCA paBHoBecve. XO yCTaHOBeHHA paBHOBeCH. 
jleHHa pacTBopumo- OlIPeAeIAJICA MyTeCM XMMHYeCKOTO aHaJIM3a 3aKaJIeCHHBI: 
CTH B KHIKUX ClVla- OOPAa3ILOB, BbINMABJICHHBIX IPH OHOH M TOM *we Temmepa 
Bax Type, HO B TeyeHHe Pa3HOrO BNeMeHH BbIepKKH B pac 
MIaBJIeHHOM cocTosHHH. Jia cuctempt BEO — CuBe (2%) npu 1254° nonyue 
HbI CJIEAYIOULHe Pe3yJIbTaTLI YCTAHOBJICHHA PABHOBeCHA: 


° 
te} 
° 
fat 
° 
° 
° 
° 
° 
° 


Bpemsa BblqepxKKH B_ paciwaB- 


JIGHHOM COCTOAHHH, ac. Ore 4 1.5 P 
ConepxkaHve OKHcH OepHuiana B 
cnuiape, % 0,010 0,036 0,039 0,039 


JliA onpeleseHusd Cokep%kaHuad OKHCH OepHJINA B MeHO-OepHJIIHeBOM cra 
Be OblJI HCNOIb30BaH MeTOA, IPHMeHAeMBIH AIA aHaIM3a OKHCH OepusIHA B Me 
TaJJIH4¥ecKOM OepHHH (*). O6paszern 
cmlaBa pacTBOpsAJIcA B pacTBope 6poma 
B M€THJIOBOM cmupte. OcTaToK mocse NBeo- 1072 


Ta6Oanna 1 


pacTBOpeHHA MpelcTaBA COO OKHCh = g_,,_ | Conep2Ka- = 
Gepunua. TlocneqHaa pacTBopsiacb i a eenece. | Hafine-lpumaen. no a 
B CM€CH KOHILCHTPHPOBaHHBbIX CepHOl U % uo | ypasu. 4)| 25 
a30THOH KHCIOT H onpekeaacb KOJIO- 68 
puMeTpnyueckH c OepHanonom II (8), : 

OHOBpeMeHHO onpeyemsmocb o6uee eed 0,039 | 1,00} 0,98 | —2,0 
coflepKanve OepHuuA B cnuiaBe. Pe- oes ees ay ibe a 
3YJIbTaTbI ONpedemeHua oOOulero Oepuu- 1790 | 0,084 | 2:14] 2/47 | 44.4 


JIMA, KaK UpaBuJio, coBMmayaH c pac- 
CUHTAHHBIM CofepKannem. JIA anamnsa Opanucb OOpasiibl V3 pasHbIX acre 
CIMTKa. PacxoxkeHHA B Pe3yJIbTaTaX aHaJIH30B B 3TOM CJly4yae OTCYTCTBOBAaJIP 
B ra61. | mpupeqenbl pesyJIbTaTbl ompexeieHuA pacTrBopuMocTH oKucH 6¢ 
PHIJIMA B MeHOOepHIHeBOM civiaBe B HHTepBasie -1254—1517° C 
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Puc. 3. MuxpocrpyktTypa cmiaBoB, nowyueHHbIx mpu 1479° 80x (a), u 
oTouxKeHHOrO mpH 800° B Bakyyme B TeyeHHe 15 uac. 600. lauder 
TPaBJIeHbI 


K cmamee II. IT. Bydxuxoea, B. M. Koa6éacoea u A. C. Ilanmeneeea, cmp. 1104 


Puc. 1. [pomyKrb raypaTauun uerbipexkaibuMeBoro autiomodepputa. TBepyenne np 20--5° 
B TeyeHHe 28 cyToK. a —CsAF uncreili; 6—CsAF+CaCOs; e—CaAF + MgCOs. 400X, 6e3 
aHamHsaTopa 


Cuctema OKHCb OepHimua — MefHO-GepuJIMeBbIi cnwaB Mp MOCTOAHHOM 
OfepxkaHHu OepHIMA ABAeTCA TceBloOuHapHoH. B TaKom csyyae, ecu 
KHCb OepHJWIMA JeHCTBHTebHO pacTBOpAeTCH B CiwlaBe M pacTBop ABJAeTCH 
HeaJIbHbIM, 3ABHCHMOCTb BeJIMYMHbI PaCTBOPHMOCTH OT TeMMepaTypbl LowoKHA 
OJYHHATLCA ypaBHennto lIlIpemepa (*°). M3 puc. 2 BUAHO, 4YTO 3aBHCHMOCTb Be- 
MUMHbI PaCTBOPHMOCTH OKHCH OepHJJIMA B MeHO-OepHJIJINeBOM CIaBe OT TeM- 


il sg, aS 
epaTypbl B KoopyuHatax |g Ngeo — 3 HOCHT JIMHeHHbIM XapakTep HM MOxeT 


ObITb BbIPaxKeHa ypaBHeHHeM -250 
Ig Ngeo = — 0,6575—3591,19/T, (1) 


ire Npeo — MObHaA OA OKUCH 
OepHIHA B cnlaBe.~ - 
KooppulveHTbl B ypaBHeHun (1) 


LgMge0 > 


HalieHbl MO cmocoOy HaHMeHbIIHX -gay 

KBaypatToB. M3 ypaBueuua (1) caenyer, 

YTO TellOTa paCTBOPeHUA OKHCU OepHuI- 5,50 ners ies 
JHA B Me€HO-OepHJIHeEBOM cruaBe, rey abr 


cofepxKamem 2% OepHuaA, paBHa Puc. 2. 3apucumoctb pacTBopHMocTH OKH- 
| AH (1527—1790°) = + 16430 KaJl/MOb. cH 6epHIuA B ae AOD EET Cee ciJlaBe 
Ha puc. 3a npuBeyena Potorpadna MHK- Mkt eine 
pocTpyKTypbl * cnviaBa, nowyyeHHoro mpyu 1479° u cofepxamrero 0,075% BeO. 
AcHoO Bua AeHApHTHaA CTpykTypa, HO He 3aMeTHBI BKNOUeHHA OKUCH. JLain- 
T@JIbHBIM OTKUL TBEPAbIX MeJIHO-OepHIVJIMeBbIX CMJIaBOB, HACbIIILeHHbIX OKHCbIO 
OepHJINA, MPHBOAUT K BbIZemeHHIO BeO. Ha puc. 36 mpuBegena cdotorpadua 
MAKPOCTPyKTypbl TOTO 2%Ke cmvlaBa, YTO HM Ha PHC. 3a, HO OTOMKKeHHOTO MPH 
800° B TeyeHHe 15 yac. B BakyyMe. OTueTIHBO BHJHI 3epHa a-cpa3bi (1°) wu pac- 
MOJIOXKCHHbIC B Pa3JIHYHbIX Me€CTaX BKJIOUCHHA OKHCH OepHIHA. 


Mocxosekuii rocyqapcTBeHHbIii yHHBepCHTeT Tocrynuo 
um. M. B. Jlomonocosa 14 VIII 195S 


WHMTHPOBAHHAS JIUTEPATYPA 


PeeA eS lomn adie.) ust. Metals. .49 a. Nos2ens65n(19032)e mn en WanO en elon metal 
Mraustry, 47, No.1,.29.(1985), *® A.R. Kauiman, P.Gordon, D. W. Lillie, 
Trans. Am. Soc. Metals, 42, 785 (1950); C6opH. Bepuanua, uacts II, WJ, 1953. 
mveD. Scott, H. Wilman, Nature, 181, Ne 4618, 9020 953).5) = Daw: 
White, J. E. Burke (pegaxr.), The Metal Beryllium, Cleveland Ohio, 1955. 
fc. C. El 1 i's; Metallurgia, 58, Ne 349,243 (1958)... 7 Ao R. E.bberhe Mo WoL et- 
ner, Metallurgia, 59, Ne 351, 49 (1959). ®&T.T. Kapaunosnuuy, )KypH. anan. xuM., 
11, No 4, 400 (1956). 9M. X. Kapanetrbsauu, Xumuueckaa TepmoguHamuKa, M., 
1953. 10H. X. A6puKocos, Mss. cextopa du3.-xHM. aHamusa Viucr. oOul. Heopr. 
man, AF CCCP, 21, 101 (1952). 


* B KayectBe TpaButedia ucnomb3oBasica 10% BOHbI pacTBOp ABOMHOTO XOpHya MeIH A 
ammonua (2°), 
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Axagemux A. H. HECMEAHOB, B. A. CASOHOBA u B. H. APO3] 


OKCH®EPPOLWEH 


Jlo cux nop oKcu-npousBoquoe cbeppotteHa HeusBecTHo. Bexncon u Jimny 
cei (') cuHTesupoBamH G6uc( l-oKcH-3-MeTHJIHKJIONCHTAHeHH)Kee30 B3a 
HMOfleHCTBHeM 3-MeTHJI-2-I.HKJIONeCHTCHOHA C AMAJOM HaTpHA B XKHKOM aM 
MHake H XJIOPHCTbIM *Kee3s0oM. Xovwbu6exep(*) MoKa3aJl, 4YTO alleTaT Me] 
B BOJHbIX PpacTBOpaxX OKHCJIAeT (PeHHJIOOPHy!lo KHCOTY WO (eHoOula, a O- HM 
HHTpOdeHHJIGOpHble KMCOTHI — Jo 2,2’- u 3,3’-,HHUTpOANenua COOTBETCT 
BeHHO. 

OxcudeppoleH HaMH oOwyueH JBYMA NYTAMM yepes PeppoweHualeTat 

1. [lpu coupaHun BOJHbIX pacTBOpoB deppouleHusiCopHo KucIOTHI (3) 1 
alleTaTa MeJH oOOpa3yioTcaA (beppoleHusaetaT (c BbIxXoqoM 59%) u Audep 
poueHu (21%); c nponuoHaTromM MeyH —<(beppouweHusmponvouaT HU Andep 
poleHH 


} 
® B(OH)» + 2Cu (OCOR), + 2H,0 > ®OCOR + 3RCOOH + Cu,0 +B(OH)g | 
2B (OH)s + 2Cu (OCOR)s + 3H:0 + P—O + 4RCOOH +Ci,0 +2B(OH)3 


rae R—CHs3, C,H;; ® — deppouesua C;H;FeC,;Hy. | 
2. PeppouennaleTaT nosyyeH MpH HarpeBaHuH Opomdeppomena c ame 
TaTOM Me]IH. 
Kak coo6ujeHo panee (4), c alleTaTOM Kalua ranoH_ONpoOUsBO_HOe eppo 
leHa (HofdeppoueH) He BCTyMaeT B PeaKIMiO JlaxKe eC.JH HCHONb30BaTb Me 
B KauyeCTBe KaTaJIH3aTopa. 


Crpoenue (beppolenusialeTaTa Obivio TOATBepxKeHO peakuneli c Opomuc 
TbIM (peHHJIMarHHeM 


®OCOCHs + 2CsHsMgBr — ®OMgBr + (CgH;)xC — CH 


exces 
) 
(CgHs)2C—CHs 
| 


{ OH 
KOH 
®OH GHCOCI ®OCOC.Hs 


CmemlaHHad mpoda nouyyeHHoro MeruiguenutKapOunona c 3aBe OMB 
METHJI Men HJ1KapOHHOJIOM MIaBuTca Ges Lenpeccun. O6pa3zoBaBuulica oKkcnet 
poleH mpoOexsonMpoBan no Iorres-Baymanny 4 Bbiqenen cbep polennui6er 
30aT. 

Oxcudeppouen (bepponenom) v3 mlemOUnBEIX pacTBopoB (nocje ruypomHe 
cbeppolleHHalleraTta B UeOYHOl cpeqe HIM NO OnHCaHHOH BBITe peakilHn 
NOOOHO *eHONy, MerkO BbIZeIAeTCA MPH mMmponycKaHnn yruekHCOro raz: 
npeAcTaBlaeT COOoH *KeITOe KPHcTasMUeCKOe BerlecTBo, HeYCTOHYHBOe FE 
BOsAy Xe: IPH XPaHeHHM Ha BOSLyxe B TeyeHHe HECKONBKUX CYTOK HJ Ip Harp 
BaHMM OKCHeppollen pasaraetcs. OKkcudepponen Moxer ObITb mepekpucra. 
1060 


W30BaH H3 BOI (IIpH ObICTPOM HarpeBaHHH), HO MpH 3TOM HECKOMbKO TeMHeEEeT; 
PacTBOPHM B adpupe, cuupTax, xJJopodopme. 

Tlonyuenst MPOW3BOAHbIE OKCHeppolena: cheppowennsGen30aT, cbepporie- 
WIOBbIH SUP OeH3OJICybPOKUCMOTHI, MeTHJIOBBIH sup okcudep poleHa 


a0 Inet at 


®opmyusa 8b, Sati, AG 
Oxcudepporex C53H5sFeC;H,OH 166—170 
(nok 
a30TOM) 
Mernuopplit sup oKcu- 
beppouena C;H;FeC;H,OCH3 39,9—40,5 
Mepponenusanerar C3;H;FeC;Hs,OCOCH3 64,5—66 
®eppouennsanponuonat| C;H;FeC;H,OCOC.H; 3031 
MepponenunGen30aT C;H;FeCsHs4OCOCgH 5 108,5—109,5 
PepponenusoBElt sup 
OeH3OJICY Ib MOKH- 
CJIOTHI | C53;H;sFeCsH,OSO2CgH5 90—-90,5 


(em. TaOn. 1). Bce apupbt mpezcraBasior coOol KpucTamlmMueckue BellecTBa, 
/XOPOWO pacTBOpHMbIe B OpraHHuecKHX PaCcTBOPHTeIAX. 
Usyuaiotca [pyrve cBolicrBa okcHdeppoena. 


IKcwepuMeHTaNbuHAaad Usd ias 


' @MepponmeunuuaAanertar’r. a) K ropsuemy pacrBopy 2,5 r beppolenuu- 
| OOPHOK KHCOTEI B 250 MJ BOAbI WOOaBIeH TopxAyn pacrBop 4,35 r aleratTa Meu. 
Boinaa kpacubiii ocagqox. Uepe3 10 MHH. peakIMOHHad CMeCb OXJIaxKeHa, 9KC- 
TparupoBana 2PHpoM; 2Xbup OTMPHJIbTPOBaH OT 3aKHCH Me, MpOMBIT BORO, 3% 
pactsopom KOH u soot. Ilocae yqanenua asdupa ocTaToK, npescTaBAIOWlMH 
eMeCb cpeppolleHHialletata c WudeppOweHHJIOM, BbICYIIe€H B BaKyyM-9KCHKaTope. 
Hay, P2Os. DeppolleHuJalleTaT pacTBOpeH B NeTpoeHHOM acdupe. HepactBopxusB- 
WHUCA THceppoleHH! MPOMPIT ellie pa3 HeEOOJIbIIMM KOJIMUeECTBOM NeTpPOJeHHOrO 
apupa. lonyueno 0,42 r (21% or Teopuu) AHeppoweHua; NOcNe NepeKpHcrTai- 
IM3allWu U3 cmupTa T. paz. 230—232° (npuw BHeCeHuNM KanHsapa B 3apaHee 
Harpeth MeTasluiMuecKHH OJ10K). 

Iloce HcnapeHua neTpouelHoro supa OCTAaIOTCA KPyMHble *KeTHIe KPHCTAa- 
Jbl PeppoleHusalleTata c T. mut. 58—62°, HecKOJIbKO 3arpxA3HeHHEIe Audeppo- 
weHusom. Bprxog 1,56 r (59% or Teopun).locme mepekpuctasu3aluu W3 Cnup- 
fa T. i. 64,5—60 . 


Hatiyeno %: C 59,16; 59,00; H 4,98; 4,87; Fe 22,80; 22,76 
CygHy.FeO2. Brruucneno %: C 59,03; H 4,96; Fe 22,88 


6) Tecuas cmecb 0,70 r Gpomdeppouena c 2,0 r Cu(OCOCHs)2 -2H2O0 narpe- 
BajlaCb Ha MaCAAHOM OaHe mMOX a30ToM mpu 135—140° B Treyenne 2 uac. Ilocae 
OXJlaxKJCHHA K PeaKILMOHHOH cMecH OOaBJeH MeTpOseHHbIM sup. Tlocnequnn 
MpOpHJIbTpOBaH HW UCMapeH. OcTaBUIMeCA KPUCTAaJWIbI MPOMBITHI Ha (PPHJIbTpe XO- 
JoxubIM cnuptom. Tlomyueno 0,35 r (55% oT Teopuu) cbeppoleHusalerata c 
T. mt. 62—65°, mpo6a Ha rasouy oTrpuuatebHan. Iloce nepekpucramiusa- 
UMM M3 cnupta T. ma. 65—66,5°. Cmeuiannaa mpo6a c cbepporenusateratom, 
MOMYUCHHEIM B IpesbIyuleM onbiTe, muiaBuTca mpH 64,5—66°. 

MPepponwenHHaANnponunouartT. Axnanormuno us 0,5 r deppouenua- 
6opHo KMcuOTHI B 60 Ma Bog Hu 1,0 r mpomMonata Mefu B 40 MJ BOI NOMy4YeHO 
0,30 r depponenusnponvonata (53% or Teopun) c T. nu. 28—29"; nocme nepe- 
KPHCTaIMsalM M3 CHupTa (pH OXaxKAeCHUH CYXHM JIbMOM) T. MI. 30—31°. 


Haitneno %: C 60,40; 60,60; H 5,66; 5,69; Fe 21,84; 21,61 
CysHy,FeO2. Baruucneno %: C 60,50; Fe ores Fe 21,64 
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Kpome toro, noy4eHo 0,08 r (20% or reopuH) Audeppolenua Cc T. pasa. 
230—232°. 

Oxcudepponen. 1. Jina nogrBepxqeHHa cTpoeHuA ceppolleHua- 
alleTata IpoBeyleHa peaks c OpoMMCTbIM (peHMJIMarHHeM (B aTMOcepe a3zora): 
K pacTBopy Opomuctoro cenusmarHua (43 0,7 r OpomOensoua u 0,14 r MarHMa 
B 10 ma a6c. abupa) 106aBen pacrBop 0,44 r eppomenuuatetata B 5 MA 9cpH 
pa Ip OXJlaxKeHHM JibqoM. PeakWMOHHaA CMeCb MepeMelIMBallaCb MPH KOM- 
HaTHOM TeMMepaType B TeyeHHe Yaca M 3aTeM pa3oweHa pacrBopom NH4,Cl, 
OQpupHt COM MpOMbIT HeOOJIbIIMM KOJIMYeCTBOM BOLI H PaCTBOPOM ILeJOUN., 
Opup ucnapwn, ocraBUiMecd KPUCTaJWIbI MPOMBUIM neTposeiHbIM apupom. [lo- 
myyueno 0,23 r (64% or Teopuu) MeTHAAMpeHHAKapOuHONa c T. mu. 78—79", 
ocule NepeKpHcTaIMUsalHu U3 MeTposeHoro spupa T. na. 79—81°. Cmenmsan- 
Has mpoOa C 3aBeQOMbIM MeTHAAUeHMMKAapOHHOJIOM WwlaBuTCA Oe3 empec- 
cHH. 

IlenouHasd BbITAKKa OTPHIbTPOBaHAa, MPOMbITa sHpoM UM yepes Hee Mpony- 
WeH yrvieKucablii ra3. Boma xKesITHI OCaqOK OKCHpeppoleHa, KOTOPHIN OTPUJb- 
TPOBaH, MPOMBIT BOOM UM BbICyINeH B BAKYYM-9KCHKaTope Ha P2Os. Ilomyueno 
0,22 r okcudeppouena (60% or Teopun). OxcnieppolleH MoxKHO TMepeKpuctTad- 
JIM30BaTb H3 BOJbI (pH OblICcTpOM HarpeBaHHH), HO IPH 9TOM OH HECKOJIbKO 
TeMHEET. 


Hafiyeno %: C 59,34; 59,48; H 5,06; 5,09; Fe 27,26; 27,60 
CyoHipFeO. Borsucmeno %: C 59,45; H 4,99; Fe 27,65 


IIpu nonpirke onpexeuTb B OObINHBIX YCJIOBHAX TeMMepaTypy MW1aBseHHA 
okchdeppouweH pa3ssiarasica. B atmMocepe a30Ta OKCHdeppolweH YCTOMUMB; 
T. mm. 166—170°. 

2,.Tungpomn3s mepponenuaanetata. B xkomn6y, cHa6«xeH-. 
HY!O0 OOPaTHBIM XOJIOAWJIbHUKOM, MellaIKOH HW TpyOKoH Id BBOJa a3soTa, 0-. 
meujeHo 6 mat 10% KOH, 8 ma cnupta u 0,40 r beppouenumanerata. PeaK- 
WMOHHaA CMeCb KUNATHIaCb Ha BOAAHOM OaHe 50 MHH. CnupT oTorHaH, peakIH- 
OHHAA CMeCb OXJaxKeHa, NOJLYYCHHbIM TEMHO-KOPHUHEBbIN pacTBOp KaJIMeBoH 
COJIM OKCHeppolena OBICTPO MpoOpHIbTpoBaH, pasOaBeH Jo 13 Ma u Tyqa 
mponyuyeH TOK COz. Ilomyueno 0,29 r (88% or Teopun) oKcHdeppomena. 

BeHsouaupoOBaHue oOkcHPepponena. |. Oxcneppouen 
(0,095 r) pacrsopex B 2 ma 10% pacrBopa KOH; o6aButexo 0,15 ma xsopucroro 
OeH30nJIa. CMecb BCTPAXHBAa/aCb JO HCUC3HOBEHHA 3alaxa XJIOPHCTOrO 6eH30H- 
Jia. MeppollenusGeHs0aT H3B/eueH SupoM. DQpup ucnapeun. Tlonyyeno 0,13 r 


peppolenumOeHsoata, mocie mepeKpHcTaH3sauun M3 cnupta T. nu. 108,5— 
109,5°. 


Haiiyeno %: C 66,79; 66,93; H 4,71; 4,79; Fe 18,27; 18,26 
Cy7Hy4FeO2. Brruncneno %: C 66,70; Jal) 2 oul Fe 18,24 


2. K rugpouusaty 0,30 r depponenunanerata B 4 ma 10% KOH u 6 ma 
CIMpTa MOCe OTTOHKH CHHPTa H Ip OXJaxkAeHHU ZoGaBseno 0,5 Mua xm0pucto- 
ro OeHs0HIa. PeakiMOHHaA CMeCb TepeMeliMBaslacb JO HCUe3HOBeHHA 3anaxa 
XJIOpHcToro OeHs0ua. Bpmapmul eT ocaqoK sKcTparH“poBaH ScHpoM. 
pup npomerr 2% pacrsopom NaOH, Bogoii u ucnapex. Ocratox mpombit xonoj- 
HbIM cnupToM. [louyuexo 0,32 r @eppomenui6en30atTa (85% or Teopun) cT. na. 
101—104°. Tocne nepexpucrasiusanun u3 cnupta tT. nat. 108,5—109,5°. 

PepponweHHAOBHH 9Pup GCeHx30NCcCyaAEmhOKUCHOTH. 
K rugposnusaty, nowyuenHomy u3 0,30 rdeppowennsauerata B5 ma 10% KOH 
u 8 MJI CiMpTa, Nocwle OTTOHKH cnupta AOGaBeHo 0,5 mu OeHs0uICyIboxopuya, 
PeakWMOHHad CMeCb NepeMelMBaJlacbh (B aTMocdepe a3zoTa) B TeyeHHe 3 4ac., 
a 3aTeM OCTaBJIeHa Ha HOUb. BEImaBIUHit KeNTHI OCaOK 9KCTParupoBaH 3pPupom. 
pup npompir 2% pacrBopom NaOH, sogoli u ucnapex. OcratoK npoMbiT xouoz- 
HbIM cnupToM. Iouyyeno 0,38 r (90% or Teopun) depponeHusoBoro apupa 6ex- 
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cyIbokucoTH, T. mi. 81—84°, nocne mepeKpucranmMsaluu us cmupta 
mi. 90—90,5°. 


Hatizeno %: C 56,06; 56,07; H 4,19; 4 16; Fe 16,53 
CigHiaFeSO3. Brruucneno %: C 56,15; lal Arie RemiGve2 


MeTHUNOBHH IPUP OKcHepponena. [lonyuen no merogy 
pelienOepra (°), M38BeCTHOTO [IH CHHTe3a MeTHJOBbIX 3pHpOB cbeHOuOB. 
pacrBopy 0,30 r peppomenuamanetata 4 0,5 Ma TuMeTHICy bata BS MJ MeTa- 
Jia NoOaBeno 1,25 mn 50% pactBopa KOH. Peakunonnas cmecb Harpeta Ha 
AHO OaHe B TeYeHHe Yaca, 3aTeM OXJIaxKeHa HM pasOaBseHa BONO. Meruso- 
id pup OKCHpeppolleHa SKCTParMpoBaH XpVPOM. OpupHad BITAKKA MpOMbITAa 
% pacrsopom NaOH, sBogoii; sup ucnapeu. Ilomyueno 0,24 r meruoBoro apu- 
oxcndepporera (90% or Teopun), T. na. 37—39°. TlepekpucranH30BaH U3 


eTaHOJla: HaCbILIeHHbI mp 36° pacTBop OxwaxKeH bOM c cob. T. nu. 
5—40,5° 
’ , ba 


Hatigeno %: C 61,18; 61,35; H 5,81; 5,82; Fe 25,44; 25,44 
CyHy2FeO. Brruncaeno %: C 64,14; H5,60; Fe 25,85 


BelecTBO XOPOLIO pacTBOPpHMO B OpraHH4ecKHX paCTBOPHTeIAXx. 


Tloerynua10 
LV Xo 1959 


UMTHPOBAHHAA JIMTEPATYPA 


Reeebren som, oR. Ve. Panidsey, J. Ani (Chen soc, 79,05471n oon): 
fZ. Holzbec her, Chem. listy, 46, 17 (1952). * A. H. Hecmesuos, B.A, Ca- 
Momo ma, Bb. Ho posaz, MAH, 126, 1004 (1959). *A.H. Heemeauos; 
mr Ilepepanopa, O. A. Heemennosa, JAH, 100, No 6, 1099 (1955). 
Ke Freudenberg, L-Purrmann, Ber., 56, 1191 (1923); K. Freudenberg, 
ieb. Ann., 433, 236 (1923). 


1063 


Jloxaanm Akagemun nayx CCCP 
1959. Tom 129, Ne 5 


XHMH) 


Unen-Koppecnonzent AH CCCP A. J. METPOB, JI. X. PEM JIM, 
r. HW. KYAPABLIEB, T. A. CJIAQKOBA, B. M. BJOBHH u T. HW. WEMH 


KATAJIATHYUECKOE FHAPHPOBAHHE KPEMHYMCOJEP KALIAX 
y-HHTPHJIOB H BOJIOKHOOBPA3SYIOL[HE CBOHCTBA 
NOJIMAMUAOB HA OCHOBE NOJIYYEHHBIX AMUHOB 


KatasuTuueckoe rHpHpoBaHve KpeMHHHCOsepKallUX HUTPHJIOB MaJIO U3y. 
yeuo. IIpu ruypupoBaHun Onc (n-WMaHdeHH1)-AHMeTHJICHJ1aHa Ha CKeJIETHOM HH 
KeJIeEBOM KaTau3aTope Cmek (1) NOJyUH COOTBETCTBYIONIMH MaMuH 


(CHa)sSi (CsHgCN)2 2+ (CHs)eSi (CoHgCH2NHa)s, 


c BbIXxofoM 26,6%. Peakiua mpoBosusiacb B MpHcyTCTBHH amMMMaka pu 125—) 
130° u faBnenuu 100 atm. Commep (?) BoccTaHaBnBan f-lHaHSTHJITpHMeTH) 
CHJlaH TPH MOMOUM JIMTHH-aJOMHHHH-ruspuya WM Mosyund Y-aMMHomponua 
TPHMeTHJICHIaH 
LiAlH, 
(CHs)3SiCHzCH2CN oe ea (CH3)sSiCHsCH»CH2N Hz 
c BpIxofom 82%. 

B nactosei padore u3yyasloch PHApupoBaHve KPeMHUMCOepxalllHX Y-HUT- 
PHJIOB H CBOHMCTBa NOJIyYeHHbIX aMHHOB. IloceqHNe B MHTepaType He OMHCAaHBI. 
H3BecTHO, YTO NOMaMUAbI, MOswyyaeMble Ha OCHOBe JMKapOOHOBbIX KUCJO' 
XKMPHOFO pxfla, COep*KalllHX CHJIOKCaHOBy!lO TpyNMHpOBKy, B pase cyuaek 
oOalaioT Kay4yKOMOLOOHBIMH CBOlicTBaMH (*). IIpH KOHeHCallHu Cc rekcaMeTUJ: 
€HJMAMHHOM apOMaTHYeCKHX JMKAPOOHOBLIX KHCJIOT, COepRKallUX CUMOKCAHO: 
By!O TpyNNHpoBKy, NOJyualoT BOMOKHOOOpa3syroulMe NomHamuyb (1). B o6on3 
Clyuaix HaJIMuMe CHJIOKCAHOBOM FpyNNHpOBKH B AHKapOOHOBbIX KUCOTAaX pH 
BOJMT K CHW2KeHHIO TeMMepaTypbl MW1aBJICHHA MOJYYeCHHbIX Ha HX OCHOBe MOK 
amujoB. IIpeqcraBaso HHTepec HCCIeLOBaTb CBOLCTBa NOJMaMUOB C MpHMMeHe 
HHe€M MPWPOTOBJICHHbIX HaMH KPeMHHHCoepxallHx MuamMuHoB. Ha OcHOBaHU! 
JIMTepaTYPHbIX JAHHBIX MOXKHO ObWIO NPEANOMOKUTb, YTO TOMbKO KOHeHCalHs 
3THX JHAMMHOB C apOMaTHYeCKUMH KHCJIOTAMH MOXKeT MPHBeCTH K NOJY4eHUK 
BONOKHOOOpasyiOllNx NoMamuyoB. Tlostomy B Hallelt paOore Obluiu MDOBeLeHE 
OMBbITHI M0 MOJYYeHHIO MOMMAMUOB U3 COseH THAMMHOB H Teped@raseBolt KACJOTHI 

HicxoqHble KpemuniicofepxKaine Y-MHUTPHIbl — CHM.-AM (y-HaHnponuu) 
TeTPaaJIKHJIQMCHIOKCAaHbI, MOJYYCHHbIe THAPOJH30M Y-IMaHNpONnM ANAK 
XJIopcHaHoB (*), MMeIH cwleqyroulMe KoHcTaHTE: [NC(CH2)s— Si(CHs)2]20 
T. Kun. 161—162°/2 mo, n%°1,4449, d2°0,9337; [NC(CH2)s— Si(CHs)(C2Hs)]20 
T. kun. 193°/3 mM, n%9 1,4513, d2°0,9377; [NC(CH2)s— Si(C2Hs)2],0, 7. Kun 
193—194°/1 mm, n° 1,4592, d*©0),9418 


KpemuulicogepxKalln ‘Y-MOHOHUTPUJI-Y -ILMaHNp ONMIMeTHIIUMeTOKCHCH aE 
NC -CH2-CH2z-CH,—Si — (OCH s)2CHs, 651 nomy4eH no ciemyrouleli MeTOLUKE 
K cmecu 120r y-unannponnimerniguxopcujana, NC-CH2-CH2-CH2Si(CHs)Cl 


* Tlonyyen no metogy Cnelipa (°) — 43 wHaHucToro aiMaa M MeTHIAUXNOpCHaHa B TIpk 
cytcTBHH H»PtCle. 
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104 r cyxoro nupuuna B pacrBope 800 Ma cyxoro siupa, OxsaxKaemoli se- 

HOH BOOM, NPHAMBasIM Mp TWAaTebHOM nepeMeliMBaHuu B TeyeHue 1 yaca 
r aOc. MeTaHouia. Tlocme nepememMBaHuA peakUMOHHOL CMecu elle B TeYeHHe 
gac. pW KOMHATHOHM Temmepatype SUpHbI PacTBOP OTAEMAIN OT OCaMKa XJIO- 
CTOBOMOPOMHOrO NUPHANHAa, MOce OTTOHKH apupa OCTaTOK pa3rOHAJIM B Ba- 
ye. Ilonyyeno 87 r NC-CH2-CHz-CHeSi(OCHs)sCHs: r. kan. 82—83°/3 uM, 
0 14235, a 0,9970; MRp Beruucneno 45,5, naltgeno 45,2. Buixox 77,5% 


Hatiyeno %: Si 15,95; 16,21 
CyHysSiOoN. Buruncaeno of Si 16, Ph 


B sutTepaType He omncaH. 

TwApHpopanne HUTpUOB MPOBOUMOCE B CTaJIbHOM BPpalllaiouleMca aB- 
KjlaBe emkocTbio 0,175 J, B KOTOPbIH 3arpyxKauCb HUTPHJ, CKeJeTHbIN HH- 
eIeBbIn KaTaslM3saTop Mu amMuak. [lofaBasica BOOpOR, BKJMOUAMCb QJICKTPO- 
OorpeB H Bpalllaiouluii MexaHW3M aBTOKJlaBa. PeakiluA CUMTaacb 3aKOHUeH- 
OM, Kora NpeKpalilaocb nafeHve JaBJeHuA BOJoposa B aBTOKIaBe. OObem 
OPIOWeHHOrO BOAOposa MpHMepHO COOTBETCTBOBa TeOpeTHYeCKH HeEOOXOsH- 
omy. IlpoqykTbl peak OTACIAHCb OT KaTausaTopa JekaHTalivel Wu dppak- 
MOHMpOBaJiMCcb B Bakyyme. IIpu dpakWHOHNpOBaHHU KaTaM3ata JIerKO OTTO- 
aJlaCb AMMHHAA (PpaKWMA, YHCTOTA KOTOPOH, KOHTpOJMpyeMaxA THTPOBaHHem 
»e HaBeckH B 50%-Hom cnuprte 0,1 N pacrsopom HCl s npucyrtcerBuu cMemiaHHoro 
iduKatopa (°), cocraBaana 97—100% (ra6n. 1). YcnoBua OMbITOB HM BbIXOL 
IOUIYYCHHBIX KPCMHHcosepaKallHX AMHHOB MpHBeeHb! B Tad. 1. KoncraHTbl 


WAG givin a 1 


HUpHpoBaHve KPpeMHHMcOsep K aux Y-HHTPHJIOB Ha CKe€JIGTHOM HHKeJICEBOM KaTaMH3aTOPe 


= S s 6 
S) = = YcCNOBHA TIPOBeeHuA M 7 
a iS “ ompita s e 
oO + Ok i Pies 
i 5 oo ‘os ee a Oo . 
Tugpupyempiit y-HuTpusa Is ss Bs tues as < a 
7) a8 o > Soa q. Hx as 
=) & Oo era 6 inca e © 9 oe om 
=} Sa So C nas <a mats aX 
sé | Sz | S8 eEgs| FS | 2s | ge 
5 As MB frei Om |G ta Oo aS 
[NC — (CH.), — Si (CH;)2]2 O 0,06 12 2 75 100 6) 92 — 
[NC — (CH,), — Si (CHs) (C.H;s)]z O 0,04 sb aly 2 75 100 1 87 100 
[NC — (CH.), — Si (C.H;)2J2 O 0,04 41-74 3 70 100 1,5 70 97,0 
Ne — (CH,), — $i (OCH,). CH, Oe | tau ea Wee eioae ad 56 | 99:3 


AaMMHOB HM UX MpOH3BOAHbIX JaHbIBTaO. 2. TakuM oOpa30M, ObIJIM NOJyYeHbI 
clemyroulve CHM.-jM-(6-aMHHOOyTH1)-TeTpaaJIKHJIUCHIOKCaHBI: 


CHs CHs 
| | - 
HN (CH2)4 — Si — O — Si — (CHez)aNHe (1) 
| | 
CHs CHs 


Coulb ¢ TepedTaseBoH KUCOTOM 


Hattiyeno %: N 6,45; Si 12,64 
CygHg2SigNeO.CgHgOz. Bpraucmeno %: N 6,30; Si 12, 70 
CH3 CoH; 
| | 
H2N (CHez)4 — Si — O — Si — (CH2)aNHae (11) 
| | 
CH; CH3 


Comb c TepedTaleBol KUcIOTOK 
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Haiiyeno %: N 5,95; Si 42,43 
CrgHggSigN2OCgHgOz. Brruncsieno %: N 5,90; Si 41,90 


C,Hs C2Hs5 
| | 
HN. (CH,),-=.51— O any — (CH,),NH2 (111) 
| 
C2Hs C.Hs 


Comb c TepedTaseBoH KHCIOTOM 


Hatiyeno %: N 5,60; Si 4AR2e 
CigHapSigN2OCgHeO2. Brruncneno %: N 5,63; Si 14,22 


Kak Buguo u3 Tab. 1, I nomyyeH c BEIxofom 92%. C yQvIMHeHveM OOKOBBI 
AJIKWJIbHBIX TPyT Mp aTOMe KPeMHHA BbIXO, AHaMMHa CHMKaeTCH: MA IT 
no 87% u ana III yo 70%. KoucraHTbI aMHHOB HW UX CoseH C Tepe*TaeBOU KC- 
oro Jab B Ta6n. 2. Conn ObluiH NosyueHbI cemyrouluM oOpasom: K 30% 


ao 7wiwane | 


‘CBolicTBa KPeMHMiCOMepxKaulHX b-aMHHOB, NOJYYeHHBIX THAPHPOBaHHeM COOTBETCTBYIOWAX 
Y-HUTPHJIOB 


MRp T-pa na. 
T-pa Kum., 9 20 SENET RG | eS 
Coeyqunenue °C/MM nid dy, t pedrase- 
pT. CTs BbIY, Halig. |Bot Kucso- 
Ton, °G H 
{HN — (CH,), — Si (CH,).1,0 129—130/4 |  1,4520 0,8987 82.7 83,4 231 
[HN — (CH,), — Si(CH,) (CoH,)],0 | 146—147/5 | 1.4595 0.9023 92°3 917 239 ae 
[HN — (CH2), — Si (C2H;)2|> O 156—160/4 4 ,4652 0, 9083 4101,3 100,7 242 
H,N — (CH,)3 — Si (OCH). CH, | 58— 60/4 4, 4325 0,9430 49,1 48,8 = 


pacTBopy MaMuHa B cMecH cnupT : Boxa (1: 1) RoOaBAANOCh SKBUMOJIEKYJAp- 
HOE KOJIMYeCCTBO NOPOWKOOOpasHOH TepedpTasieBoH KucJOTH. M3 nomyyeHHorO 
pacTBopa COJIb OCaxKaIH aleTOHOM (mofysb 1: 10), oTcacbiBamu, MpOMbIBaJIM 
alleTOHOM HM cymumH. Brrxog 80—85%. 

TvqpHpoBanve KpeMHHMicofepxallero MOHOHUTPHJa-y-lMaHnponusImMerHs- 
JMMeTOKCHCHaHa, BO H30exKAaHHe THAPOMH3a MeETOKCHJIbHbIX Tpynn, MpoBosH- 
JIOCb B cpeye aOc. MeTaHOvla. Bal nowyueH 6-aMHHOOYTHIMeTHIUMeTOKCHCH AH, 


H2N(CH2)s— Si — (OCHs)2, 7. kum. 58—60°/4 mm,  7391,4325, 20,9430; 
| 


MRp Boruncaeno 49,1, naliqeno 48,8. 9ToT 6-mMoHoaMHH Cc PHApOuM3yeMBIMA rpyn- 
mlaMH y aTOMa KPe€MHHA MOET OBIT MPHMCHEH KaK KOMMMOHEHT WIA MPHTOTOB: 
JIGHHA aAJIKMJICHJIOKCAHOB, COJepKallHX AMHHO-rpynny B asKHMbHOM Wenu 
Bce nomyyeHHbe aMHHbl — OeclBeTHbI€ NPpOspayHble MKUAKOCTH, HepacTBOpH 
MbIe B Bose (COpasytoT SMYJIbCHIO), pacTBopuMbe B 50% cnupte. 

Jl1a NOMMKOHACHCaILMM MPHMeHAJIMCb COMM AMaMHHOB, ABaxb nepeocaxk 
AeHHbIe H3 BOAHOrO cnupTa. IlomMamugH NoMyyaNNch NOMKOnAeHCalHeli NOY 
YeHHBIX COJleH pH HarpeBaHHu — BHavale B 3anaAHHBIX ammywiax, npu 225— 
230°, 3arem — pM aTMociepHOM JaBeHHH mpH Temnepatype 245—250° B Te 
uenHe 3 4ac. B armocdepe asoTa. B HeKOTOpBIX OMbITaX JIA NOBBILICHHA MOVIE 
KYJAPHOTO Beca Ha MocIeqHel cTaqMH NOMMKOHAeHCAaLMIO MpOBOLWIN pH 0 
HWKeEHHOM JlaBieHHu. TlomyueHHble NOHaMUAbI MpedcraBlanH cool 61eqHC 
WETICE POTOBHAHHIE 3/ACTHYHbIE MPOSPayHble CMOJIbI, YTO CBHETEMCTBYET O 
UX aMOPHOH crpykType. OHM XOpoLIO pacTBOpHMbI B Kpesoue H KOH. H2SO. 
B COJMHOH HM MypaBbHHOM KMCOTaX OHH HaOyxaloT, HO He pacTBOpsioTcs 
YcAOBMA NOJMKOHACHCaLMH HM CBOMCTBa MOJYYeHHLIX NOMaMHLOB IpHBeeH 
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: a6. 3. KauecTBeHHOo ycTaHOBJIeHO, YTO BCe NOJYYeHHbIe MOMMaMHbI Ip ups- 
HIM U3 pacNaBOB OOpasyloT BOJIOKHA, KOTOPbIe BbITATMBAaIOTCA Ha XOJIOLY 
300—400 %. 

| AnanoruyHo JpyrHiM kpeMHuiicofepxKalluM NOMAaMHAHBIM BOJOKHaM, 
OUHOCTh HX HeBeJIMKa, XApaKTePpHO MOHMKEHHOE YJIMHEHHE. 

| Ha ocHopaHHH MOJy4eHHbIX 

HHBIX MOKHO CeaTb HEKOTO- 

hr NpeAnoOKeHUA O BJIHAHHH YcOBMA NoOMKOHJeHCauMH M cCBOCTBa Nomy- 
its CHJIOKCaHOBbIX TpyMMUpPOBOK, peter nee dice 


IEAO@eiaiva S} 


K H OOKOBbIX ene Ha cBOH- 


a 
ae 
HBa MOIMamugoB. Kak u3Bect- 8 ao 
xO 
, TpHcyTcTBHe OOKOBBIX 3a- Tlo- > |xa® 
PCTHTECH, BCJICENCTBHe - M@EX- sla oe. Yenorusa nowyyenua ie ee 
DIeKYAPHOH KOre3HH WM YMeHb- ae ame 
} o oe o 
HCHHA CMOCOOHOCTH K O6pa3o- o [megs 
ae) RPSoRA 


AHHIO IIIOTHOH ymakOBKH leneH, 
DMBOJMT K NOHW2KeEHHIO Temnepa- 


I 1 "ac B 3anawAHHOH amimyse u 
PBI IaBIeHHA NOJMaMHAOB. 3 4uaca mpH 250° B ToKe a30Ta |162—164| 0,32 


jOyueHHbIe B paOoTe aHHBIe ne te 
' yac B 3amadHHOH amnyse u 
OATBEPpAHJIH, UTO 3A4MCHA METHJIb- 1 “vac mpH Fo HW ocTaToUuHOM |162—164| 0,45 
IX PaluKaJIOB y aTOMa KpeMHHA a env : 
uac B 3amaaHHOl amnyue u 

i STHJIBHbIe MPHBOJUT K CHHKE- 3 uaca mpu 245° B ToKe a3oTa |147—149] 0,32 
ptto TemMuepaTypbl M[JIaBJICHHA II 1 4ac B 3anaaHHO ammyse u 
joHaMuya. Han6onee HuB3KOlI 3 uaca mpH 250° B ToKe a3ora |147—149| 0,35 

2 iS III {4 Yac B 3anasaHHOM amnyse u 
puneparypoii NJIaBIEHHA oa 3 yaca npu 250° B Toke a3ora |155—158} 0,34 


paeT TOMaMM Ha OCHOBe He- 
#eryJIAPHOrTO HaMHHa, cojlep- 
kamero MeTHJIbHbIM = STHJIbHbIM = pawuKasbl y aToMa KpemHua. Haauuue 
WJIOKCaHOBOM FpyNMHpOBKH B OCHOBHOM Wen MOMaMuya, aHaslOrM4yHO aTo- 


aM KUCIOPOa, MPUBOLUT K MOBbILCHHOH THOKOCTH HW 37aCTHYHOCTH mMouHa- 
0B 


WuctutyT opraniuveckoh xumun um. H. J. SenuucKkoro Tlocrynusto 
AkayemMuu Hayk CCCP 3 VIII 1959 


Bcecoro3Hbli Hay4HO-HCCeEOBaTeIbCKHH HHCTHTYT 
MCKYCCTBEHHOFO BOJIOKHAa 


ILMTHPOBAHHAA JIMTEPATYPA 


m5. B. Spec k, J. Orgi,Chem., 18, 1689_.(1953)... 2 L. H. Sommer,.J..R.oc: 
Pat etal Ji. Am. Chem: soc., 73, d1d0)(1951), °° BeBe Ko pura x, [. Mo Op yn 
e uap., KOX, Ne 7, 1997 (1957). *A. W. Werpos,B. M. Baosun, P. Cyata- 
fee. JIAH, 128, No'6 (1959)... ® J. LD. Speier, Jo AsWebsiter Gol: Barnes} 
fey Chem, 50c.,.79) 977. (1957). Pe AcH, Joins omy, JeoResGneenalnds.Eng; 
hem., Analit. ed., 2, Ne 2 (1930). 
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Tloxnagm Aragemun nayk CCCP 
1959. Tom 129, Ne 5 


{ 


XHMH 


E. H. THHAKOBA, uaen-Koppecnonyent AH CCCP B. A. JOJIFONJIOCK, 
T. f. DKYPABJIEBA, P. H. KOBAJIEBCKAA u T. H. KYPEHBPUHHA 


NOJIMUMEPH3AUMNA JWHEHOB HW OJIE®HHOB NOW BJINSAHHEM 
OKHCJIOB KOBAJIBTA HW AHSTHJIAJIOMHHUNMPAJIO‘TEHH OB 
WM W3Y4YEHHE CTPYKTYPbI MOJIMMEPOB 


MspectHo, uTO KaTaJIHTHYeCKHe KOMIJIeKCbI, OOpasyloljMecA pH B3aHM 
JeHCTBUM MeTasNOOpraHvuecKHX COeAHHEHHH MU TaNOreHHAOB THTAaHa, MO3BOAK 
HOslyyaTb MOMMMepbl AHCHOB, B KOTOPbIX MOHOMePHble 3BCHbA COeMHEHbI Ips 
MMYINeCTBEHHO B TOo%KeHHH |1—4-ync (14). [IpumenHenwe XpCMOKMCHBIX KaTé 
JIM3aTOpOB (OKHCb XpOMa Ha aJIIOMOCHJIMKaTe) IPHBOAMT K MNOJyYeHHIO Kpi 
cTamuimueckux |1—4-TpaHc-louMMepoB AMeHOB (°). 

B HacTOAMeM COOOMIEHHH MPHBOAATCA HEKOTOPbIe aHHble 10 MOJMMepH3si 
WMH JMeHOB (OyTaqHeHa, H30rIpeHa, WeHTaaNeHa-|—3 u 2—3-qumeTun6yTanM 
Ha-1—3) vw OneHHOB (a-O6yTeH, CTHPOJI H &-MeTHJICTHPO/1) B IPUCyTCTBHA OKMK 
JOB KOOasIbTa HW MMITHMANIOMHHMUXIOpHa UNM WHITHMATIOMHHHKOpomMUyé 
Oxucb Ko6albTa TOTOBMJacb M3 ruApookuen (°), Tocmte 4Yero aKTHBUpOBasac 
B TOKe cyxoro Bo3szyxa npu 300—350° B Teuenne 5 vac. TlonyuenHbilt mpoyK 
conepxKas 71—73% Co, uTo cooTBeTcTByeT cocTaBy Co,0, —- Co,O,. B qasmbHer 
II€M Mbl YCJIOBHO OyeM Ha3bIBaTb eFO OKHCbIO KOOaIbTA. 

UactTb OnbiTos OblJia NpoBesweHa C OKHCbIO KOOabTa, HAaHeECeHHOH Ha aJIIOMC 
CHJIMKaT TyTeM IIPpOMMTHIBaHHA NoceqHero 0,1 M pacTBopom a30THOKHCJOP 
KOOalbTa C MOcJexylouleH akTHBallMeH CyXHM BO3—qyxoM pu 500° B TeyeHH 
5 uac. OOmee cojepxanne KOOabTa B NOMYYEHHOM KaTaJU3aTOpe COCTaBAM 
6,7%. Ipouecc nonmuMepH3alHH MpoBoxnvicd pH Temnepatype oT 0 go 4 
TIP pa3JIMYHOM COOTHOWIeCHHH MeXKy OKMCbIO KOOasIbTa HU TMSTHAIOMMHMMT adc 
TeHHJOM, KOHIeCHTpawHA KOTOPOrO B pacTBope MeHAJacb oT 0,5 0 2,5% K Bec 
MOHOMepa. Sarpy3Ka KOMIMOHEHTOB MpPOBOAMJIaCb B YCJIOBHAX, HCKIOUAIONL 
nomawaHve KMClOpoqa MW BuJlarM B CcucTemy. B noswy4eHHbIX NOmMMepax ONpex 
JIAJIOCb COMep2kaHHe | —2,-,3—4- uw 1—4- WuHc- H TpaHc-3BeHbeB (MeTOOM HHppé 
KpaCHOM cleKTpockonMM) * HM HelpeyesbHOCTb NO peakI[MH C XJOpUCTHIM Holo 
(‘); KpomMe Toro ompefleamucb Temiepatypa cTekOBaHua mo Mapeio (°) u MC 
JeKYJAPHbI Bec. OCHOBHbIe SKCIePHMEHTAJbHbIe JaHHble IPHBEACHbI B TAG. | 

[lomuMepu3alua OyTaquena NOX BAMAHHEM CHCTeMBI, COCTOAUIell U3 OKHC 
KOOaIbTa WH JMSTHAIOMHHMHTaOreHuyOB, IpoTeKaeT C 3HAUMTeJIbHOM cK 
poctbio yxe mp O°. IIpumenenne okucH KOOaJIbTAa Ha asIOMOCHJIMKaTe NpUB 
AMT K HEKOTOPOMy CHH2KeHMIO CKOpocTH TOMMMepH3ainu. Tlonyyenuple nowt 
Mepbl HMCIOT HeHACBILeHHOCTh, paBHylo 97,5—99% oT Teopuu, 4TO yKa3bIBae 
Ha OTCYTCTBHE IPH NOJIMMepH3al\M BTOPHYHbIX PeaKUH, CBASAHHbIX C yuacTHe 
ABOHHBIX CBxA3eH NOMMepa. MsBecTHO, TO B cIyYae OMMMepH3aluN OyTaqMer 
IN€JIOUHBIMA MeTaJlJlIaMH MJIM MX OpraHHueCKHMH COCMHEHHAMH IIpH TemmepaTy 
pe oKoso 70° cogep2kaHve JBOHHEIX CBASeH CYUeECTBEHHO HUXKe TeopeTHYeCKOT 
(85—90%). Hlonyyennple nomuMepbl GyTanMeHa xapakTepu3ytloTcs JocraTour 
peryApHow MuKpoctTpyKtTypou. IIpu mpumMeHenuu okucH KOOaJbTa 6e3 HOCUT 


* W.-K. cnextpbi cHumMasucb H. B. Muxaiinozoli, Koropoii aproppl BHIPaKaloT 6Narofa 
HOCTD. 
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TaOaunma 1 


Tlomumepu3sauna OyTaqHeHa HM M30MpeHa B MpucyTCTBUM OKHCH KOOaUbTa 
WM JMITHMAMOMNHHUTaToreHujoB 


= at © . Crpyktypa uenH 
one) = fat tos 
Sins ore S 4—4 2a 
Sos as S oo 
Merasnoopra- Oxucpb or Ona sie) Mow. Bec 2s 
HHYECKOe KoOaubTa Bao am 6° * es 
‘| coenvnenue J=8 Om hee ype ee NS he oe 
ae aS, Bo se Tpauc uc S x 
26k) £5 | 48 AED 
BytTaqueu 
imatHamomu- | Ha amomo- | 2,46 |41:2,60| 20 Sed lendoen beri 
HUUxXJOpuy CHAMKATC malady 0o\ bee Ot Zl 18 18 1 64 
OF90 OF 88" 25 9 17 74 | —4114 
0,66 |41:0,92) 23 17 15 68 
0,48 |4:0,26| 23 10 14 76 —115 
Be3 wocute- | 0,49 |1:0,28) 0 7 18 75 —112 
aA 0,82 |4:0,28} 20 8 12 80 | —112 
ih Oe OAM BSS alte 20) 7 Ay 81 —1415 
Ooul ARORA 220) 342 000 if 14 Th) 
(lustunamomn- | Bes nocute- OPOSmi Oko 20 3509 000 8 14 78 
HHHOpOMUA aA O60 Akh OnE 1,990,000), 5 del 84 
O01 45 20 i) 17 78 
(1 poqonxeu ve) 
2 ; S , CrpyktTypa wenu , 
Sue = = 2} they 
EGS oa e 1—4 SS 
Meransacopra- Oxucb é oe as S ¢ 2 
HBC CKOe KoOaibTa Ges Pe BS a, een a 
coeqHHeHHe .8 3 os eis °C. 
i acs a aS Tpane | wuc S 
See ln cocnl ae cs 
MOSS =O aes) re? 
U3sonpeu 
JiuesTuamomu- | Ha amomo- apo | dips we AO) 3 18 08 21 —o51 
HHAXIOpuA cuuiMuKatTe 3,03 | 4:3,74 | 40 3 Ny 62 18 | —sl 
OOM MEO6O 29 —o4 
OFS IN le Oni 7 40 —93 


* MosiekyJIAPHbIM BeC pacC4HTbIBaIca mo cdopmyute [y] = 10,6-10-4 M0,62 (9), 


Jia KOMUeCTBO 1—2-3BeHbeB B WemH cocTaBlaeT 5—8%, OGmlee KOJIMUeCTBO 
1—4-3BeHbeB 95—92%, mpuyuem Oosbulad uacTb ux (oKomO 80%) HaxozuTcA 
B 1—4-1nc-nonoxKeHuH. IIpH mpHMeHeHHH OKUCH KOOabTa Ha aJIOMOCHJIUKAaTe 
HaOsuofaeTcaA HeKOTOPanA TeHeCHUMA K YBeJIMYeHHIO KOMMYeCTBa 1—2-3BeHbeB 
B lem (Ta6. 1). BemeqcTBue BbICcoKOoroO CosepxKaHua |—4-3BeHbeB B emu mouy- 
YeHHbIM MOMMOyTaMeH MMeeT HM3KYIO TeMMepatTypy cTeksIoBaHHaA (qo —115°). 
B cBa3M C TeM, YTO NOJYYeHHbIe OCOPasibl HAYHHAIOT KPHCTAJIM3Z30BaTbCA yrxKe 
| apa Temnepatype —20—40°, Tremnepatypa cTeksIOBaHHA ompefenamacb m0 Ma- 
pero, WIA OOpa3ioB, ObIcTpo mepeoxJaKAeCHHbIX AO TeMMepaTypbl HMKe TeMMe- 
patypbi crekjoBaHua. TlomumMepn3aua H80MpeHa NpoTeKaeT C MeHbIMeH CKOPO- 
CTbIO, 4¥eM OyTajlMeHa, H pu Ooslee BHICOKONH Temnepatype (oKoN0 40°). Tak xe 
Kak H TIpH NouMMepHsalun OyTaqveHa, NPHMeHEHHe OKHCH KOOaJIbTa Ha aJIOMO- 
_ CHJIMKAaTe IPHBOANT K CHH2KCHHIO CKOPOCTH mporecca. 

M3 jqannpix Tab. | BUAHO, UTO MAKPOCTpyKTypa NoMMu3ONpeHa HU TemMepa- 
Typa CTeKJIOBaHHA MaJIO MEHAIOTCA B 3ABHCHMOCTH OT KOHILCHTPallHH aJIIOMHHHE- 
OpraHHuecKkoro COeEAMHEHHA HM COOTHOLICHHA M@XKIY OKHCbIO KOOaJIbTa MH aJIOMH- 
HUM MoTHArasorenuyza. Hanuune JOBOJbHO OObIUIOTO KOJIMUECTBA H30N pONneHAJIb- 
HbIX 6OKOBHIX rpyun (17—18%) npHBO_UT kK CyLLeCTBeEHHOMY MOBBILIeHHIO TeM- 
nepatTypbl creKJIOBaHHA momuMepa. CyMMapHoe coflepxanHe 1—4-3BeHbeB CO- 
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craBIaeT OKOO 80%, mpH4em OoOJIbIad YaCTh HX HAXOAUTCA B TPaHC-IOJ 
2KeHHH. 

Bpmue yxKe OTMe¥aJIOCb, YTO H30NpeH MOMMMEPH3yeTCA C SHAYHTEJIBHO MEH 
meli ckopoctpio, uem Oytaquen. JlabHeliee CHJIbHOe CHH2KeCHHe CKOPOCTH 1 
JIMMePH3allHH HaGsOMaeTca pH mepexofe K BbICLIMM QHeHaM. CKOpocTb Nos 
MepH3allHH MajaeT B pay: OyTaqveH > H30NpeH > NeHTaHeH- 1—3> 2—3-y 
MeTHJIOyTaqHeH- 1—3. 

Temnepatypa crTeKoBaHua momu-2—3-qumeTulOyTaquena paBHa —lE 
uTO COOTBETCTByeT TeMMepaType CTeEKJIOBAHHA MOJHMepa, B KOTOPOM 3BeH) 
IIpHCOeAHHEHBI B MOO%KeHHH 1—4. : 

Tlomumepu3aua a-OyTeHa mporeKaeT Ip KOMHaTHOH Temmepatype c HeOon 
WOH CKOPOCTHIO, C O6pa30BaHHeM TOMbKO aMopdHOrO Kay¥ykKonoxoouoro nos 
Mepa. XapakTepucruyeckan BxA3KOCTb [y] = 0,377. Crupou M a-MeTHJICTUpC 
yKa3aHHOH CHCTeEMOH He MOJIMMepH3yIoTcaA. 

XOTA B HaCTOALULee BPeMA MBI elite He HMe€eM JaHHbIX O IpHpose KaTaIHTH4 
KOrO KOMIIJI€KCa, BbISbIBaIOWLerO MOMMMepH3allHio, CuleyeT OTMETHTb, YTO B O 
JIMUHe OT CHCTEM, COCTOAULHX H3 MeTaJIOOpraHHuecKHX COeAHHeEHHH U YeTHIpPe: 
XJIOPHCTOrO THTaHa, B3aHMOseHCTBHe MEKLY OKHCaMH KOOaJbTa HU aJIKOMHHE) 
OpraHHy4eCKHM CoeHHeHHeM B MHTepBasle Temnlepatyp oT 0 080° He compoBox 
WaeTcA OO6pa3s0BaHHeM Ta3000pa3HbIX YIJIeEBOAOPOAHbIX MpOLYKTOB. 


VucTHTyT BbICOKOMOJeKYIAPHBIX COoeqHHeHHI Tloerynuso 
AxajzemuH Hayk CCCP 5 IX 1959 


WUHMTHPOBAHHAS JIMNTEPATYPA 


1G. Natta, P. Corradini, Angew. Chem., 68, 393, 615 (1956). *? N.E.Hos 
ne, J.P. Kiehe et al., Ind. and Eng. Chem., 48, 784 (1956). @= Bl Ba om u 
kui, Bb. A. Toaronaock, B. A. Kpowab, XuMm. wayxa u mpom., 2, 392 (1957) 
*YW.H. Boagupesa, B.A. Tonmronaock, B. A. Kpoab, Xum. nayKa 
mpom., 2, 391 (1957). ° E. HW. Tuuakosa, B.A. Loaronaock ugp., JAH, 124, 59! 
(1959). ®T. Bpayasap, PykosoycTso no mpemapaTHBHoit HeopraHuuecko xumuu, WJ 
1956, erp. 696... * C. Lee; I. M. Kolt holt, M. AJMarris) J. Pohm-Sceaoeee 
(1948). § A. HW. Mapeu, Tp. Bcecoio3H. HayuH.-Hccn. MHCT. CHHTeTHY. KayuyKa, 1951 
®B.L. Johnson, R. D. Wolfangel, Ind. and Eng. Chem., 41, 1580 (1949). 
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Jlokxangn Akagemuu nayr CCCP 
1959. Tom 129, Ni 5 


XHMH 


A. TI. WJETJIOBA, axanemuk A. A. BAJIAHJUHH u O. K. BOPAAHOBA 


KMHETHKA JEPAHAPOPEHH3AWHH H30NEHTEHOB 


B mpeypilyuel padore (1) u3yuasacb KMHeTHKa Jlerusporenusaluu OyTH- 
€Ha Ha CMelIAHHOM OKHCHOM KaTaJIH3aTOpe. OKCNEPHMEHTAJIbHbIe JaHHbIe 10 
HHeTHKe JleruiporenH3alHn OyTHieHa nepefaioTca ypaBHeHHem (7): 


dx 
dl 


A 
De [Ai] j (1) 
[Ai] + 22 [Az] + 23 [As] 
(Kak ObluIo NOKa3aHO, 9TO ypaBHeHWe cnpaBeAMBO HM WIA Mpolecca Leruzpu- 
POBAaHHA CMHPTOB Ha OKHCHOM KaTasu3aTope (°). 
IIpeqmetom HacToxljero McceqoBaHHa 


PIBIAeTCA M3ydeHHe KMHETHKM Jeruspore- a 

piH3auHH H30neHTeHOB. B , HacTosulee BpeMaA 7 
fpeakuua KaTatuTMyeckoH erufjporennsa- D ; 
MMM W3ONeHTeHOB mpHoOperaeT Ooubuioe |, Td 
mpakTMyuecKkoe 3Ha¥eHHe KaK MeTO] nowyue- oy, 


HMA W30npeHa WIA CHHTe3a KayuyKa. Pa- 
Hee (4) HaMM ObIIH HalieHbl ycOBHA mMmpo- 

BeJeCHHA Tpolecca FerHApOreHv3salu H30- a Z pm Rae 
M€HTCHOB IPH pa3s0aBJICeHHH BOJAHDIM I1a- ———— 

POM Ha OKWCHOM KaTawlu3aTope. KuneTuka i 
JervfporenusaluH W30MeHTeHOB uccseo- eee Bestar BE eee a 
jBallaCb HAMM Ha TaKOM %K€ OKMCHOM KaTa- jauy poms mp geraaporennaanuu 
jMsaTope B MHTepBale Temmepatyp 530— ysonenteHos: 1 —npu 560°; 2— 
4580 WM Take B MPUCYTCTBHH BOAAHOrO pH O80 

jMapa Ait CHWKCHHA MaplMabHorO aB- 

lena yrseBolopogzoB. CnelvaibHbIMH OMbITaMH OblIO MOKa3aHO, TO 
|BoMAHbIe Napbl NpH pasOaBJeHHH H30NeHTeHOB OT 8 Jo 16 MOM. HE OKasbl- 
| BalOT BJIMAHVHA Ha CKOpocTb peakunH (pune. 1). elicrBue ux aHasOrM4uHo Jlen- 
CTBHIO HHeEPTHBIX pasOaBuTeNel — agoTa M aproHa. OTHOCHTeJIbHbIe alcop6- 
|ITMOHHbI€ KOSPDPHIMEHTHI Z MPOAYKTOB peaKIHH, BXOAALWMe B ypaBHeHue CL) 
HaXOJMJIMCb I'YT€EM H3MepeHHA CKOpOcTeH MeruyporeHusalHH cMeceH HCXO]- 
HOFO yrvieBofoposa C MpOAyKTOM peakilHH (M30MpeHOM H BOAOpOMOM) B Tex 
*Ke YCOBHAX, KaK C YMCTbIMH H30Ne€HTeHaMH. 


Hf 
I 


} 


| 


QIKcUNePUMeCHTAAKBHAA YWACTHL 


MetogxuKa uceneRoBauHua. [I puumun meroya omucaH pa- 
Hee (4). OnbITbI MPOBOLHIHCb NO MpoTouHomy MeTosy. M30nenTeHb! No,aBauCh 
43 CTAJIbHOM aMMyJIbI, eMKOCTHIO 60 Ma, O6orpeBaemoli B TepMocrarTe mpu 40°. 
CkopocTb moJauH H30NeCHTCHOB peryHPOBaslaCb HTOMbYaTbIM BCHTHJIEM, KOTO- 
PbIfi OKa3aJICA BECbMa YAOOHBIM JIA peryJMpOBaHHA CKOPOCTH MOTOKA, H KOH- 
TpOMMpOBaslacb 10 peometpy. OnbiTbl MpoBOsusNCcb C 2 HW 4 MI KaTaJlM3aTopa. 
Creneub pa36aBeHHA BOAAHbIM Mapom cocTaBssa 1: 1] Moa. HM WepKaiach 
mocTrosHHOH. IIpoxqykTbl peakWHu, BbIXOMAULMe HZ Ney, MocTyNMaJiH B Npvem- 
HMK, CHaOsKeHHbIM OOPaTHbIM XOJIOMHJIBHUKOM, Te KOHJCHCHPOBaJIMCb Mapbi 
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BOJIbI, H COOMPaJINCb B JIOBYIUKe CO 3Me€eBUKOM, KOTOPad MOMELlaacb B COC} 
J[bioapa HW OXsaxKaach CMeCbIO YIVIeKHCOTH B alleTroHe. OTxosaulun 1 
cOOupasicn B ragOMeTpe Haj HaCbILLeHHbIM PaCTBOPOM NOBaPpeHHOH COuM. O68! 
MbI raga HW3MepAJIHCb HM MpHBOLMMCb K HOpMasbubIM ycuoBusm (HT). Kos 
TAKTHbIi Ta3 AaHAJIM3HpOBaJICA Ha BUOMSMeHeHHOM ammapaTe Opca. Ana 
KaTaJlH3aTa MpOusBOAMICA B ra30Bol dbase. C STO WesbIO HaBeCKa KaTaJIH3a 
ucnapsAsacb B TOKe a30Ta B rpaxyHpOBaHHbI WMIMHAPMYeCKMH Ta3OMeTp He 
HACBILLCHHbIM PaCTBOPOM MOBapeHHOH CO/JIM, KOHIEHTPalHA yrvieBoopone 
B MIOJYYCHHBIX CMeCAX C a30TOM Ip 9TOM He MpeBbinata 15—16% — Wy 
u36eKaHHA WX KOHJeHcannn. Cosepxanne M30mpeHa ONpeesAIOCb NO M 
JICHHOBOMY aHrvApuay Ha annapate BywimapuHa, H30MeHTeHOB — MOTVIOUL 
HHeM PaCTBOPOM CepHOKHCIOH pTYTH B CepHOH KUCJIOTe, H30MeHTaHa — COA 
2KeHHeM Hag OKMCbIO Me. M30neHTeHb! JIA MpOBeACHHA OMbITOB MONyyasHe 
Jleruipatauueli U30aMHJIOBOrO CHupTa Ha OKHCbIO aJIIOMHHHA HW OUMUA HC 
pasroukKol Ha KomOHKe B 60 T.T. Lisa onbiToB Opaslacb PpakUuA C T. KHI 
31—38°, comep»xaman 2-meTum6yTeH-1 u 2-meTHIOyTeH-2. 
PesyMbTaTbh uccCAeROBAHUA. ONbITH! C YAMCTHIMH H30Nel 
TeHAMU MPOBOAMANCh pu Temmepatypax 520—600° co cKopocTbio Mponycki 
HMA W3ONeHTeHOB 8 a (2K) Ha JIMTP KaTaM3aTopa B Yac. PesybTAaTbI OMbITC 
cBeqeHbl B TaOa. 1. Kak BHAHO H3 MOJYYeHHbIX JaHHbIX, peakIMA MpoTeKae 


Ta6auna 1 


Jlerugporenusaliua U3CMeHTeHOB H CMeceH H380MeHTeHa C H30MpeHOM. CKopocTb noxauH 
cmecu 8 a (x) Ha 1 © KaTanusaTopa B 4ac. 


oo CocTaB cMecH, MO. % AHanH3 rasa, 06. % 

as I] ; 
T-pa, | 32 uaoueeea 
TEN rs C.Hie CHA”) OU eco Crrc: CoH, H, CH, 

Onn ( 

cos 

| | 

520 c84 100 — 30,4 0,6 HeT HeT 98,6 0,8 
020 384 Wilkos’ Pe Pe 10,8 A HeT HeT 97,4 ab 025! 
040, 384 100 — 06,6 De 0,4 HeT 95,4 250 
040 384 77,8 Ppp 2) Zion 3,8 0,6 HeT 92,6 Bye) 
560 384 100 — 76,6 2,6 0,6 0,4 94,8 2,6 
560 | 284 77.3 22.2 38,3 4,8 0,4 0,2 91,0 3,6 
580 84 100 — 101 ,0 Bees 0,6 ONS 92,9 Bi“: 
5080 384 Tih gts) dy P 06,3 6,6 0,7 OZ 87,6 4,8 
600 384 100 — 124,0 4,8 0,6 0,4 89,6 4,6 
600 384 77,8 Pee 74,0 Ute 0,4 (0) 86,2 bye” 


6e3 3HaUHTeJbHOrO OOpas0BaHHA MOGOYHIX MpOAyKTOB pa3momenua. Kor 
UeHTpalluA BOMOPpOMa B OTXOAAMLeM rase cocTaBAeT 87,6—98,6%. CKxopoci 
peakWMu onpefeasach 10 KOMMYeCTBY OOpasoBaBLUeroca H30mpeHa B CLMHUE 
BDeMeHH. 

Bxogsauue B ypaBHenne (1) OTHOCHTebHbIe acopOMMOHHEIe KOSpPPUWHeHT 
MpOLYKTOB peaKIMH, BOLoposa WM M30MpeHa, oNpeseaAmuch KHHeETHUeCKH 
M€TOJOM M10 MOHW2KeHHIO CKOPOCTH peaKUHH Mp npvOaBmeHHH K UCXOMHOM 
BeILeCTBY H3BeCTHOrO KOJIMY¥eCTBa Tpoxykta peakuuu. UncenHoe 3Haueny 
OTHOCHTeEIbHBIX AXCOPOWHOHHBIX KOIpPPHUMEHTOB PpaccuuTbIBaOCb M0 cbopM\ 
fe (7): 

Vere Mo /m— 4 ( 
100/p—1°? 


re mM, H Mm KOMMYECTBO MUJIMINTPOB OOpasoBaBeroca MpokyKTa peaKLy 
pM MpOmyckaHuM YMCTOFO BellleCTBa HM CMeCH C p NpoOleHTomM pearupyroulel 
BeUleCTBA B CMe€CH C MPOAYKTOM peakKI[HH, WIA KOTOPOTO onpesensnetca 
OnbITbI CO CMeCAMH H3ONEHTEHOB C H3ONPeCHOM MpOBOAMMCbh MPU Temmeparype 
530—580° u ¢ Toli xe CKOPOCTbIO NpONycKaHus CMeCH, KaK H C UMCTHIMH 13 
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jeHTeHamu (8 JI 2%XMAKAX YrmeBOOPONOB Ha MTP KaTamM3aTopa B uac). Hay 
N faTaJH3aTOpoM MIpOBOAWIHCb cMecH, cosepxauue 22,2 mon.% us0mpena. 

ONYUeCHHbIe JaHHble IpHBexeHbI B TAO. 1. ComocTaBeHHe WaHHbIX, NOyyeH- 
(WMtbIX C H30M€HTeH - H3OMPeHOBbIMA CMeCHMH, C LaHHbIMH WIA M30neHTeHOR 
ifkOKaSbIBaeT, UTO cTeneHb IpeBpauleHHA H3ONCHTeHOB B H30MpeH Mpu mponyc- 
afkaHuH cmeceii 3HaUHTeNbHO MeHbIle, YM IPH MponycKaHHHW YUCTbIX H30NeH- 
WJieCHOB. SamMefIeHHe CKOPOCTH peaKILHH OOYCAOBMBaeTCA TOPMO3ALLHM JeLicT- 
iq@pMeM TOOaB.IAeMoro H30NpeHa, KOTOPHIli alcopOupyeTca Ha AKTHBHbIX WeHTpax 
ifs aTaIu3saTopa CHJIbHee, YeM H30NeHTeHbI. OTHOCHTebHbIe aCOopOUHOHHbIe 
; ospuUneHTbI Hs0mpeHa Z,, paccuWTaHHble 10 copmyse (2), cocTaBAIoT pH 
#40" 4,46 u c nOBbIMIeHHeM TeMnepaTypbI Jo 580° cHuxKaroTcs Jo 2,8. 3aBucn- 


lg Ky 
z ‘ ie 
g 
{0 
6 
G6 
4 
06 
20 540 560 580 SUG N46 NB OG2 104 166 
U0 
Puc. 2. 3aBucHMocTb OTHOCH- Puc. 3. 3aBHCHMOCTb KOH- 
TEJIbHOrO aJCOpOuMOHHOrO Ko- CTAHTbI CKOPOCTH OT OOpaT- 
appuynenta Ze H30mMpeHa OT HOH a6couOTHOH Temmepa- 
TeMlepary pbl TY pbI 


fmoct Z. OT TEMMepaTyPbI NOKa3aHa Ha puc. 2. OTHOCHTEJIbHbIe aNCOpOUMOHHbIe 
HKOSPDUUHEHTHI BOLOPOa, HalieHHbIe H3 OMbITOB C H3OMeHTeH - BOAOPOAHbIMH 
i ° S) 5 

HcMecamu IpH Temnepaty pax 560, 580 u 600° u ckopoctTu mogayH cmecu 2050 (r) 
HOObeMOB Ha OObeM KaTaJIM3aTOpa B 4ac HM paccuHTaHHble nO dopmysie (2), 
oKasavIucb paBHbimy 0,8. KonenTpallua BOLOpoya B HCXOJHbIX CMECHX BapbH- 
|poBasacb oT 25 no 46%. JlaHHbIe MO ONpeeeHHIO OTHOCHTEJIbHBIX alcop6- 


JQHOHHBIX KOI@PHUHEHTOB BOOpOa CBeACHHI B TAO. 2, U3 KOTOPOH BHHO, 


Ta6Oaunna 2 


| leruzporenusauna cmecet u30nenteHa c BoopozoM. Cxopocrs nogauu cmecu 2050 a (r) 
Hai J KaTamu3aTopa B 4ac 


CoctaB cmecH, 06.% onvnere Auvanus rasa, 06. % 
| T-pa, usonpena 
ce] GH. He Cds eo: on GH H, CH, 
600 400 — 186 Bh 40) 0,6 Sis 3,2 
‘600 Hales) Dey 7 145 70) 0) 0,6 94,6 1,8 
600 06,0 44,0 414 ZnO) i) 0,6 94,8 1G 
580 400 — {97 24 0,8 0,6 93,6 2,6 
580 TO yA 24,6 124 1,0 0,8 OF2 97-4 0,6 
580 yy 7 47,8 85,5 0,6 0,6 OW 98,6 HeT 
560 100. — 128 2310) 0,6 0,4 Gone 156 
560 C1: 23,0 104 1,0 0,6 HeT 98,0 0,4 
560 54,5 45,4 74,9 0,6 0,6 HET 98,8 HeT 


‘ato Zz uMeeT ONpelemeHHoe 3HaueHHe, paBHoe 0,8, H He 3aBHCHT OT Temmlepa- 
Typbl. Takum o6pa30M Ha aKTHBHOM MOBePpXHOCTH KaTaJIM3aTOpa H30mpeH 
allcopOupyeTca CHuIbHee, UeM H30NeHTeH, a BOAOpoR acopOupyerca nour 
TaK Ke, KaK MW H30MeHTeH. : 

Ha ocHOBaHHH MOsJYYeHHbIX OKCICPHMCHTAJbHbIX JaHHbIX ObIIM HaeHbl 
KOHCTaHTbI CKOPOCTH peakI\HH m0 ypaBHennio (1). IIpu Temnepatypax 530, 
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540, 560 u 580° KoHCTaHTbl CKOPOCTH COOTBETCTBCHHO PaBHbl 4,3; 5,4; 7: 
u 10,7. CoorsercrByioulad SHeprua aKTHBalun Oblia HaleHa paBHOU 23) 
KKan/Mon. 3aBucuMocTb Mexky lg kp Mu OOpaTHOH aOcoMOTHOK TemMepaTy pol 
v306paxkena Ha puc. 3. TOUKH yKsJafbIBaloTcA Ha IPAMY!O, ypaBHeHHe Appe 
HHYCa BbINOIHAeTCA. SHAYeHHE NPeASKCNOHEHIUMAJIbHOTO HICH lg ky B ypaB 
HeHHH AppeHuyca BbIMHCIAIOCb 10 @opmyJe: 


Ig ky = aaa Ig Ro. (3 


Oxas3anocb, uTo lg k, = 7,0. 

Tlompsyacb HafiJ@HHBIMH BeJIHUMHaMM OTHOCHTEJIbHbIX a{COpOMMOHHBL 
KOSPPULHEHTOB H30MpeHa Ha KaTaJIMTHYCCKH AKTHBHBIX WeHTpax, MO H3BeCT 
HbIM (OpMyviaM (*) ObIIH BLIYHCeHbI H3MeHeEHHe CBOOOAHOK SHeprHun, TeMO 
coflep:KaHHA H SHTPONHH alcopOUuMOHHOrO BEITecHeHuA (TAO. 3). 


Ta6Oauua 3 


Ancop6uHoHHble KosuUMeHTbI, KOHCTAHTb! CKOPOCTH peaKUHH WH TepMOAHHAMHYeCKHE PYHK 
IHH acopOUHOHHOTO BbITeCHeEHHA 


AF, Kaa. 
; Ro, Z» Aaa AH, AS, 
me ee MJI/MHH/MJ H30mpeHa C,H, He KKaJI/MOJ. Kasl/rpaa/Mo. 
530 aes) Da 
540 ee 4,46 —2410 — Zhewe 
560 ital 3) 019) —2104 +308 Age) 20,8 
580 10,7 2,86 —1780 +315 20,0 
5990 W225 Paes —1637 : 


CpaBHMBacA NOJYYeHHbIe Pe3yJIbTaTbl MO erHAporenHv3al|HH H3OMeHTeHOE 
B H30NpeH C JaHHbIMH, NOJIYYeHHBIMH NO AeruAporenu3alluu OyTHJIeHOB, KHHe! 
THKa JervaporeHv3allWH KOTOPbIX W3y4allacb Ha TaKOM %*Ke OOpas3zue KaTa- 
JIM3aTOpa, MOMKHO BHJeTb, YTO CKOPOCTb eruApoOreHu3allMH M30MeCHTeEHOE 
Oonblie, YEM CKOPOCTh JerHAporeHu3salHu OyTHeHOB. Tak, pv Temmepatype 
580° KOHCTaHTa CKOPOCTH JlervporeHu3allWv H3ONeHTeHOB HalieHa paBHOH 
10,7, a KOHCTaHTa CKOPOCTH JeruqporeHu3saluH OyTHIeHa B TeX Ke YCOBHAX 
paBuon 7,26. Ilo Bceli BepOATHOCTH, YBeJIHYeCHHIO KOHCTAHTbI CKOPOCTH peak- 
IHH JervAporek#u3aluH H30NeHTeCHOB OJlarOMpHATCTBYeT pPa3BeTBJeHHe yruie- 
BOROPOLHOH WenH, YTO HaOOMaeTCA pH LerHvAporeHHu3alun CMUPTOB pasBeT- 
BNeHHOFO cTpoeHusa (*). CremeHb acopO6uuu mpoxykTOB peakIlHH usonpeHa 
H OyTa—qvena TakxKe pa3JlHuHa: OyTaqueH alcopOupyercA Ha AKTMBHbIX WeHT- 
pax KaTaJlH3aTOpa CHJIbHee, YEM H30NPeH, KaK 3TO BUHO H3 YHCJICHHbIX 3Haye- 
HHH OTHOCHTEIbHBIX aJCOPpOMHOHHBIX KOSpHIMeHTOB. 


VnctutyT opranHueckonw xumuu um. H. J. 3enuncKoro Ilocrynuao 
Axkaylemun HaykK CCCP 2 VIII 1959 


UMTHPOBAHHASA JIMTEPATYPA 


10. K. Borgauosa, A. Il. Wernaospa,A. A. Banaungzun, JIAH, 129, Ne 6 
(1959). * A.A. Banaugun, O. K. Borganosa, A. Tl. Ieraosa, Uss. AH 
CCCP, OXH, 1946, 497. 20. K. Borganona A. AD bawann anes Il. Iler- 
408 a, Mss. AH CCCP, OXH, 1957, 795. * A.A. Banaugaay, O. KB o pan 
Hosa, A. II. Wleraosa, JAH, 120, 297 (1958). 
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/Jloknaye Akagemuu uayr CCCP 
1959. Tom 129, Ne 5 


PHSHTECKAA XHMH ff 
MN. A. AKMUIHH, 0. T. HAKHTHH u JI. H. FOPOXOB 


ONPEAEJIEHWE TENJIOTbI CYBJIAMALHH BOPA 
MACC-CNEKTPOMETPHYUECKHM METOJOM 


(IT pedcmasaeno axademuxom B. H. Kondpamoeeom 16 VII 1959) 


Tas MpOBeJCHHA MHOTHX BaeKHbIX TEPMOAHHAMHYCCKHX HW TePMOXHMHYe- 


KAX PaCueTOB HEOOXOMMO 3HaHHe TenJoTE cyOuumanun ( AH>) snementap- 
ro 6opa. Ofnako AO camoro MocwiesHero BPeMeHH B 3HAYCHHAX TeMOTbI CyO- 
HMallHu Oopa, NpHBOAHMBIX B cmpaBouHHKax (1~°) WH OCHOBAaHHbIX Ha OIeHOU- 
BIX MaHHbIX, HaOsOJaicA 3HAaYHTeJIbHBIN pa3s0poc (B mpexenax oT 75 Jo 
15 Kkaw/r-aT). 

_ B 1955 r. B paOore CkuHHepa vu Cmuta (*) co ccbIuIKoH Ha HeOMyOHKOBAaH- 
}ible JaHHble, noyyenHble Cupcu u Matepcom, AIA TenoTH cyOHMalHH Gopa 


JooSuras10cb 3sHaueHue AH? = 140,9 + 2 xxan/r-ar. B 1957 r. Cupcu u Mait- 
Bec (*) omy61HKOBaIH pe3yJbTAaTbI CBOerO HCCIeqOBaHHA, B KOTOPOM Ucnape- 
WHe KPHCTaJJIMYeCKOrO Oopa NPOK3BOAMIOCb U3 PasHblxX apcdy3HOHHbIX KamMep— 


! . ° ° 
piper toned, TaHTaJIOBOH H H3POTOBJICHHOH u3 AHOopHya uMpKoHHA. Han6o- 


lee Hagexupimu (AH.§,; = 139 + 4 xxan/r-at) * apropni (*) cunTaloT JaHHBIe, 
KOuLyYeHHbIe pH HcnapeHun Oopa H3 KaMepbl, H3rOTOBJIeCHHOH u3 AnOopuya 
RHPKOHMA, MOCKOJbKY OH He pearupyeT Cc OopoM Hu He oOpa3yer 
HBepJbIX pacTBopoB. Pa6ota (°) He cBOoOoqHa oT HefocTaTKoB. Tak, 
idpysnonnas KaMepa, H3FOTOBJIeHHad U3 MHOOpHya WHPKOHHMA, UMena 
HaHTaJIOByIo MHadparMy, KOTOpad MOrla CJYKHTb «IOBYLIKOM» WIA 
TOMOB Oopa. B addy3HOHHOH KamMepe Mexkjly TBepAOH dasoh u Napom ycta- 
HaBJIHBaeTCA PaBHOBECHe, ECJIH MOJIEKYJbI (ATOMbI) Napa HCMbITbIBAIOT MHOFO- 
iKpaTHOe OTPaxKeHHe OT CTeHOK KaMepbl. B calyuae ecIH NPW KaxKoM coyya- 
()CHHM CTCHKH KaMepbl OyAyT MorsoulaTh (B pesybTaTe XMHMHYeCKON peaKkIHH, 
~OpasoBaHuA TBepAbIX PaCTBOPOB H T. J.) MOJeKyJIbI (ATOMbI) Mapa, Tora 
*DYSHOHHEIH MeTod Kuyycena OyfeT 9KBHBaJICHTeH HCMapeHHIO C OTKPbITON 
opepxHocTu (metog JlaHrmiopa), 4YTO MOXKET NPHBECTH K 3aHWXKeHHIO JaBle- 
ua mapa Oopa (ecuH KosdcdumMeHT ucnapeHuA a<1). 

| Kosdduunent ucnapenua Gopa aBtopamu (°) He onpegensuca. Jlanupie 
pb TenoTe cy61MMauuH Oopa, MomyyeHHble B padoTe (°), 3acyXUBaIOT HaHOOUIb- 
ero JIOBEPUA M3 BCX, MMEIOWMXCA B IMTepaType, HO OHH TpeOyi0T NOATBepx- 
[leHua HM, BOSMOXKHO, YTOUHEHHA MOBTOPHBIMH H3MepeHHsAMH. Saayel HacTOA- 
lero HCCJIEMOBaHHA ABJIAeTCA OMpesemeHue TeNJOTHI CyOMMMAaLHu KPHCTal- 
muueckoro 6opa MeTOJOM, COueTAIONIMM HCMapeHve U3 sdpdpy3HOHHOM KaMepbl 
MACC-CIeKTPOMeTPHY4eCKUM ONpeleeHHeM CocTaBa MW aOcosOTHOFO WaBJeHHA 
apa. 

Vicxogunilii mpenapat Oopa ** (creneHb uucToTE 99,1%), m0 WaHHbIM peHT- 
reHoasoBoro aHaJlv3a — aMOpdHbIH (cmeqbl KpucTaMuecKOH (asbl), NOA- 
Bepravicd OTKUFyY B BakyyMe B TeyeHHe 7/, vaca mpu 2000—2100° K, B pe- 
ByJIbTaTe “ero MpaKTHYeCKH TIOJIHOCTbIO NepexOAH B KpHCTaMH4eCKHH; 
AHaJIOrMuHbIe JaHHble cM. B (°). Ja ucnapeHua Oopa ObINM H3rOTOBJIeHbI MO- 


HOeEHOBLIe H TaHTaJOBble adcpy3HOHHbIe KaMepbl, BHYTPCHHHe CTCHKH KOTO- 


* Tlepecuer’k 0° K naer AH) = 137,8 xxan/r-art. 
** TIpeqocrasen A. ®. )Kurauem, KoTOpoMy BbIpaxkaeM Hallly MpUsHAaTesbHOCT. 
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DBIX ObIWIM MOJIHOCTbIO BbIOMKEHbI («pyTepOBAaHbl») XOPOLWIO CIpeCCOBaHHBIM KPH 
CTaJIM4eCKHM Oopom (BHYTPeHHHe pasMepbI «OopHOl» KaMepbI: AMamMeTp 2 MM 
Bbicota 5 MM, TOJIU[MHa CTeHKH 0,5 MM). 

QppysHonHat KaMepa pasMelllasacb B HcMapWTebHOM O0Ke (puc. 1 
UCTOUHHKa HOHOB Macc-cmekTpometpa MC-3. HarpeB kKamepbl Mpou3BoHJCs 
9JICKTPOHHOH OomMOapAHpOBKOH, TeMMepaTypa KaMepbl ONpeeAach MHpO 
MeTPOM Yepe3 CHelHaIbHOe OKOMIKO MO CBeYeHHIO PIyxoro KaHasla (AHaMeT| 
0,3 MM, JuiuHa 2 MM), BEICBepseHHOrO B He KaMepbI H C JOCTAaTOUHOH TOUHO 
cTbIO HMHTHpyloulero u3syyeHHe aOcomoTHO YepHoro Tesla (’). Ilupomery 
ONMMUP-09, cua6sKeHHbIii OObeKTHBOM JIA MHPOMeTPUPOBaHHA MaJIbIX OObEK 
TOB, Obl muporpakyHpoBaH 0 OOpa3ILoOBOM} 
nmupometpy OI1-48.B uutepBase 1400—2000° k 
MaKCHMaJIbHaA OWHOKa B olnpeleseHHH TEM 
mepatypbl cocraBasa -+10°. VMounpie TOKI 
mo 10-1” a u3mMepauiucb TMpH MOMOULH HOHHO 
9ICEKTPOHHOFO MmpeoOpa3s0BaTeIA, OMMCAHHOT¢ 
B paOotax (%,°). IIpH u3mepeHHax HHTeH 
CHBHOCTH (boHa B mpHOope octyn napa t 
o61acTb HOHH3alMH mpekpalllaicd pH MOMO 
ILM cnelHabHOu 3acOHKH. Bovsee noxpoou 
allapatypa, IipHMeHAeMaad JIA oOnpedeleHHs 
cocTaBa Mapa u TenmwoT cyOHMalHu TpyQHO 
JIETYUHX COCAMHEHHH, OMHCaHa B CTAaTbe, KOTO: 


Z 
g 
Z 
g 


SE 
WY 


it 


Z 
4, 


A 


3 paa OyeT ony61uKoBaHa B KypHaue «I Ipu6opph 
Puc. 1. Cxema ucnaputenbuoro MH TEXHHKa 9KCIICPHMECHTa». | 
6n0Ka: / — KpbIlUKa HcMapHTewb- B- Mmacc-cnekTpe mapoo6pa3Horo 6opa 


Bara SOR Ancteitr PPA IES Ais) OblIH OOHApyxKeHbI TObKO HoHb! (B!°)* y 
a ite sapaRUan dasoueRupo: (BM)"; Hout By" ne Obit oOHapy>KeHu, HX 
anna, 4 —oabpysnonvaa Kame. COMep2%Kanuve mpH 2100° K ne mMoxer npeBsi- 
pa, 5—kaTo, 6—crenxu WaTb 1%. . 
«by TepoBKa») a cipeccoBaHHoro Jina ompeqeneHuax a6comoTHoro aBse- 
Pa HHA apa MpHMeHsAacb MeTOAHKa, mpel- 
JlowkeHHasd Murpemom c corp. (2°, 4). - 

M3 sppy3HoOHHOM KaMepbl, MpeqHasHayeHHOH Ja ucnapeHua Gopa, upel- 
BapHTe/JIbHO MPOH3BOAM0Cb ucnapeHHe cepe6pa. JaBmenue HacbIleHHOro 

mapa CcepeOpa BbIYHCIAOCb H3 JaHHbIX, MPMBeeHHBIX B padore (22). 


UyBcTBHTeIbHOCTh mpu6opa mo Copy sp BbIpaxkaetca (bopMy.ioii: 


fas T Re te eR 
SB = =Sag s f) es 
PB yiAg SAg 
Te Sag = Engi TR ag . K 
fo Pag UYBCTBHTe€JIbHOCTh mpHOopa m0 cepedpy; p+, 
Tagt— WHTCHCHBHOCTH HOHHEIX ToKoB B* nu Ag*t; pas, pp — RaBuleHHe 


HaCbIUleHHBIX [apoB cepsdpa Hu Gopa; Rkag—monpaBkKa Ha M30TONHEIE 
6 


cocTaB cepedpa; — OTHOUeHHe aiPeKTHBHBIX cCeyeHHii MOHUB3alLHH 6o- 


Sag 


pa Hu cepeOpa, cormacHo (!%), pasHoe 0,14; “2. — xosppunuenr, YUHTHI- 
Ag 


BalOwMH OTHOCHTebHYy!IO 3ipbekTHBHOCTS BbISHBaHHA SJIEKTPOHOB M3 MUHIIeHE 
MOHaMH Oopa HM cepeOpa, MpPHHATHIH HaMU 110 aHHbIM pacoTHI (°), paBHerm 2: 
kg —MonpaBka, YUHTbIBatolad H30TONHBIM cocTaB 6opa. To dopmy.te (1) 
NOCKOJbKY Sp HM /p+ M3BeCTHBI, NerKO HaxoWUTca aOcouloTHoe 3HayueHHe lab. 
JIGHHA Hacblil}eHHoro mapa Oopa. . 


0 
Tennota cy6muMaunu G6opa AH > paccuntspadacb no (bopmy.ute: 


AH? = (Ab*— RInpz)T, (2 
1 O76 | 


Ta6Oauua 1 


Mcnapenue Sopa us byTepoBaHHo 6opom mMouH6,eHOBOH adpy3snoHHol KaMepbl 


| T °K B+ | Parm D. Z | o. ‘ AHP, KKaJi/T-aT 

7,36 1,18-10-§ A4 3550 6,131 130,7 

8,96 4 ,39-10-6 41,4041 6,181 131,3 
2024 0,20 8,07-10-? 44,1800 0,999 WET 
2127 7,44 AededlOns 41,4273 6,204 132,95 
2158 18,56 3,07-10-8 41,4992 (atid 130,4 
2196 34, 80 0, 86-108 Al 5873 6,366 4729) 9) 
2106 42,80 2,07 -10-§ " 4153687 6,155 128,9 
2090 4,32 -6,92-10-7 41,3404 one ars - 132,90 
AGT 7,44 221058 41,4505 6, 228 13351 
2190 10,96 1,84-10-6 44 5734 6,352 134,6 
2231 22,80 4,92-10-§ A1 ,6652 6,445 132,8 
2190 12,64 2 Zed Ose 41,9734 6,302 134,0 
2148 22,40 3,69-10-8 44,4760 6,253 12950 


Cpenuee. . .|  134,3-44,7 


= * 
1 SHavenun ©, u ©, Oblan woOesHo npefoctapnenbt JI. B. Fypspuuem, KoTopomy 
Wiseipakaem OnarofzapHocth. 


Ta6auna 2 
CBofuad TaOmHWa NOJyYeHHBIX 3HaveHHi AH} 6opa 


Cpeguee 3Ha- Cpequee 3na- 
9 Onur ee oo Sas AH; OnbitT eee Bee weHHe AH}: 
usmMepeHHit S/aK AAI u3MepeHHit S/aK unenmian 
il 7-102 0-1 5 11 7-102 134,04 

2 10 7-102 130,1-+0,6 6 13 3-108 134,3-+1,7 

3 8 7-10? | 134,2-40,5 7 12 7-102 131,6-L0,6 

4 10 7-10? 132,0--0,9 Cpemnee. ..| 134,6-£0,9 


roe AD*— Oe ee H3MeHeHve MpHBeAeHHOrO TepMOAHHAMNYeCKOrO MOTEH- 
dduasa; R— yHupepcaIbHad ra30Bad MOCTOAHHaA; Pg — AaBseHne napa Sopa; 
IT — aOcomoTHas Temnepatypa. 

| Pe3yabTaTbI oOfHOrTO oOnbiTa NO H3MepeHHio 
JTenOTbl cyOMMauHH Copa B pa3sBepHyTOM Buse 
|mpefctrapyienb! B Tad. 1; B Ta6m. 2 cBeyeHbl 
jpesynbTaTbI 7 ONbITOB (AA AH) jlaHbl  Besu- 
jYHHbI CpeqHerO OTKJOHEHHA OT cpemuHero apud- 
Bees teckoro 3HaueHusa). B onbite co CBOOO HEM 
WucnapeHuem Copa noJlyueHO 3HayeHHe, Ah = 
}=137,9+0,8 xkan/r-aT (cpemHee u3 24 u3- aay 
||MepeHHii NpH pa3HbIX TeMNepaTypax). ey 
Tlanee HamMu Obluia u3y4YeHa 3aBHCHMOCTD Be- 
quuuupt AHo oTmapamerpa Kameppi S/aK (puc. 2) ‘ ms 
|u BpruncieH KospulneHT ucnapenud % TO POpMyvie, NPHBeMCHHOH B (™): 


Puc. 2. 3apucumocth AH) oT 
nlapametpa Kamepbl S/ak 


S — p,ak 
Eee Pu Pao ; (3) 
DS 
| rne Pn—jlaBseHHe Mapa, WsMepeHHoe pH cBOOOAHOM HcnapeHuH (MeTOA 
| JIanrmtopa); px— 2aBsenve mapa, usMepeHHoe MeTogom Kuyscena; S — 0- 
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BePXHOCTb UcnapeHiaA; a@—mionlayb sppy3HoHHorO OTBepcTHA, K — xoapor 
unext Kaay3unra. Ilo dopmyuse (3) HaxoquM, TO KoadpPuuneHT HcnapeHH 
Sopa a paspen 0,2—0,3 B uurepspane 1600 — 2000° K. | 

CpeqHee 3HaueHHe AH§ u3 7 ombiroB, MpHBeeHHBIX B TaOJ. 2, paBH 
131,6+5 kxas/r-aT, rae mpeedbHad MaKCHMaJIbHad OIHOKa B BeJIMYHH| 
AH’ 6opa (+5 KKas/r-at) Oblia HaMM OleHeHa HCXOMA M3: MpefesbHOK acc! 
JNOTHOM olmMOKH usMepeHHA TemmepaTyppl (AT = 10°), mpexesmbHOH oTHOCH| 
TeJIbHOM OLIMOKH B UyBCTBUTebHOCTH (As/s = 0,1), MpeqedbHOM OTHOCHTeJE; 
HOH OWIMOKH B ceyeHHuH HMoHHsaluN (Ac/s = 0,3), mpelembHOH OTHOCHTeJIbHO 
OWHOKH B KospibulMeHTe HOHHO-3IeKTPOHHOH gmMuccuH (Ay/y = 0,5). | 

Takum o6pa30M, B pe3ysIbTaTe MpoBeseHHOH pa6oTbI HAMM MoO/lyyeHO 3Ha} 
ueHHe TemOTE cy6uuManHu Oopa AH? = 131,6+5kkas/r-aT, KoTOpoe HE’ 
CKOJIbKO HWxKe, 4eM B padore (°). 

Pa3smmune B 3HaueHHAX TeMOTbI CYONHMaWMH ABJIACTCH, BO3MOXKHO, pel 
3ybTaTOM TOO, UTO B ycslOBHAX ONbITOB Cupca u Maliepca (°) ne gocrura) 
JIOCb paBHOBeCHoe aBJeHue Napa Sopa HM 910 MpHBesO K 3aBbIIeHHIO 3Ha¥e! 
HUA TenmJOTH cyOJMMalHH. 


MockoscKHit rocyapCTBeHHbIt yHHBepCHuTeT Ilocrynuso 
um. M. B. Jlomonocozpa 15 VII 1959 
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Tornann Akanemuu nayr CCCP 
1959. Tom 129, Ne 5 


PHSHITECKAA XHMHA 


Bn H. H. BAXMAH 
NPEEJIbBHbBIE CUIYYAM TOPEHHA CMECEBbIX CHCTEM 


(Il pedcmaezeno akademuxom B. H. Koxndpamvesoim 9 VII 1959) 


VspecrHo, 4TO CKOpOcTb ropeHuA MeXaHH4eCKHX CMeCel TBepforo ropto- 
yerO H OKMCJIMTeIA 3aBHCHT OT pa3sMepa YacTH, pearenTosB. [IpeycraBneT HH- 
/Tepec BbIACHHTb ACHMNTOTHYECKHH BH 3TOH 3aBHCHMOCTH IIpH OUeHb GOObIINX 
M O4CHb MaJIbIX pa3Mepax 4aCTHL. 

IIpenqebHbIM Cly4aeM CHCTeMbI C OUCHb OOJIbIIMM Ppa3MepoM YacTHIL ABJIAeT- 
} CA, OUCBHHO, CHCTeMa, B KOTOPOH NOMyNpOcTpaHCcTBO, 3ano/IHeHHOe roprouuM, 
PpaHH4HT C MOJYMpocTpaHcTBOM, 3aNOJIHCHHbIM OKHCINTeseM. bpd mpoBeseHbl 
| OMBITHI C HEKOTOPBIMH TBEPALIMH HeOpraHH4eCKHMH OKHCJIMTeIAMH, 3ampecco- 
| BAHHDBIMH B BUJe CTepxKHEH HM MIaCTHH COOTBETCTBEHHO B UMIMHAPHyeckve WK 
| Mlockve o60104uKH M43 MueKcuruiaca. TouMHa MIeKcHrsiaca MpeBbllllasa TOJ- 
‘I(MHY CJIOA, BbIropaBllero B xOJe ONbITa. Sapa NOMKUTasIcA HAXPOMOBOH cnH- 
paJIbio Ha BepXHeM Tope BAOJMb PpaHHIbl MIeKCHrac — OKUCINTeIb. Tloce He- 

| Oombuloro Ha¥abHOrO y4acTKa pa3roHa OObI4HO YCTaHaBJIMBalacb JOCTaTOuHO 
MOCTOAHHAA CKOPOCTb MuiamMenH. [IpuH ropeHuu oOpasyetca KOHyCOOOpa3Haa BBI 
eMKa, NepefBuratollaaca BMecTe c MulaMeHeM. C MOMOLLbIO POTOpernctTpa Oblia 
| H3MepeHa CKOpOCTb pacnpocTpaHeHHA MaMeHH VU BAOJb rpaHllbl pa3sfesa 
| pearentoB B (byHKIMM xXxapakTepHoro pa3mepa d cIOA OKNCIMTeNA, WaB- 
|JIGHHA p WHepTHOoro fTa3a (a30Ta) HM OTHOCHTeJbHOM MVJIOTHOCTH 6 OKHCJIH- 
| Testa. 
Ilo mepe yBemuueHua d CKOpOCTb MwlaMeHH CTpeMHTCA K HeKOTOpOMy Ipe- 
qeny (puc. 1). Bpiwiu npopegenbl TakxKe OMBbITHI B CTaJIbHOM KIOBeTe, yY KOTOPOH 
JIMUb MepeqHAA CTeHKa Oblia BbINOIHeHa M3 neKcursaca. [Ipu He CIMUIKOM Ma- 
JIOM CIO€ OKHCIUTCIA TaKaA KIOBETA MOXKET CJYXKHTb MOJEbIO CHCTeMbI C Oec- 
KOHeEYHO OOJIbIIMM pa3sMepom uacTun. Ilo mMepe yBeHYeHHA TOVJIULMHBI CuO‘ 
OKHCJIMTCIA B CTaJIbHOH KIOBeTe BeHUNHA UV CHa¥ada BO3pacTaeT (BCJIEACTBHE 
YMeHbIICHHA TeMJIOMOTepb B CTaJIb), HO 3ATCM H3MEHACTCA MaJlO, CTPeMACb K 
3HAYCHHIO Unpex 3= 0, KOTOPOe cooTBeTcTByeT d—>co. Hesapucumoctb v oT d npu 
ocTaTouHoO Oo/bwiux d CBUAeTeIbCTBYeT O TOM, 4TO BEJIMYHHA UV OMpeesAeTCA 
B OCHOBHOM YCJOBHAMH BOIM3HM HOCHKa BBICMKH, BO3SHHKAaIOIeH B xose ro- 
peHua. 

PacnpoctpaHeHue MiaMeHH BAOJb TpaHHI[bl MIeKCHrIac — OKHCJIUTEIb 
3aBHCHT OT XHMUYECKOM MPUPOALI OKUCIUTEIA. ITO MPOABIAeTCA Mperke Bcero 
B TOM, 4TO ropeHve B OMMCaHHOM CHCTeMe MOMepxKUBalOT MasIeKO He Bce Te 
OKHCJIMTeIM, KOTOPbIe MOrAH Obl 3TO CielaTbh C TepMOAMHAMHMYeCKOH TOU- 
KH 3peHua. Buy 3aBucHMocTH v oT p (puc. 2) Takxe COBepmeHHO pa3un- 
ueH JIA HCMbITaHHBIX oKHcIMTemeH. Jina KClOs 3aBucumocTtb JMHelina 
(v (mm/cex) ~0,8-+-0,1 p (atm.)); gaa KClOs neckombKO cHsIbHee JIMHeHHOL; 
aaa KMnOa v mpakTuuecky He 3aBHCHT OT p B HHTepBase 5+100 arm. (pu 
3TOM aOcOJIOTHAA BeIMUMHAa U BeCbMa MaJia); HaKOHeLl, WJId BaOz uMeeTCA Mak- 
CUMYM CKOpocrTH (1p JOcTaTOUHO BbICOKUX p TOpeHuve Cc STHM OKHCAUTeEeM BOOO- 
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mye He uget). [lopegenue BaOz, BepoaATHO, CBA3aHO C oOpaTHMOCTbIO peakIHh| 
aC-4 

BaOz?BaO + 0,502, BeseqcTBHe, Yero MOBBIMeHHe TaBJeHHA TOPMOST Pac 
max BaOs. . | 
Benwunna 0 MOxKeT 3aBHCeTh TaK2Ke OT OTHOCHTebHOM /NOTHOCTH OKHC-} 
nutena. [lpapaa, pH HH8KHX aBJeHHAX IA KCIO, B HHTepBasie 6 = 0,54 
--0,9 v He 3aBucuT oT 6. OfHako Np BbICOKUX P ANA KCIO, 3TO OHO- 
BPeMeHHO O8HadaeT HM JocTaTOU- MM/COK 7 
HO O6osbloe v) BeHYMHAa VU os 
6bICTpo BospacTaeT C YMeHbILe- 
HueM 6, IIPH¥eM Ipou3BeeHHe 
vd = f (8) wMeeT MakcHMyM. 20 
Takoe pagiMunve ecTeCTBeHHO 
OObACHHTb TEM, YUTO IPH ocTa- 
TOUHO BbICOKOM CKOpocTH rope- 15 


Py ae 0 Sen Esa | 
- 2 ¢ 6 8 mm “5 50 75 100 M5 are 
d 2 | 
Puc. 1. 3apucuMocTb cKOpocTH Mla- | Puc. 2, 3aBucHMocTb CKOpocTH MJaMeHH 
Me€HH OT XapaKTe€PHOrO pa3sMepa COA OT JaBIeHHA (WHIHALpMyuecKad OOoN0UKAa, 
okucmuteta (KCIOg; py,= 10 aru). id = 6 mm) 


a—Mmnockax KklopeTa, 6 — IUMJIMHApH- 
yecKand O6070uKa, 6 — CTAJIbHas KIOBeTAa 


HHA CYULeCTBeHHY!O POJlb HAaYHHAeCT urpaTb KOHBCKTMBHAaA Tenvonepesaya 
OT MpOMyKTOB cropaHHsA, MPpOHHKaromjnx B ruiyOb OKucauTena. I]poHHKHO- 
BeHHe OOsleruaeTCA MpH YyMeHbIveHHH 46, 
HO TIpH OCTaTOUHO MaJIbIX 6 HauHHaIOT 
CKa3bIBaTbCA TeMJONOTeEPH B CTCHKH. 
Hamwune BeJIMYMHbI Unpex4=0 xapaKk- 
TePpHO, KOH€4HO, JIHUIb JIA CHCTeM C 
HEINPePbIBHOH MOBeEPXHOCTbIO pa3flevia 
pearentos. Hanpotus, ma OObMHEIX 
CHCcTeM C XaOTHYeCKHM pacmosiox*xeHHeM 
YaCTHIL UH Pa3pPbIBHOM MOBePXHOCTbIO pa3- 
jesila peareHTOB ropeHve 3aTyxaeT, ecu 
pa3Mep YaCTHI, BbIIe HeKOTOPOrO KpH- 
; 7 7 THYECKOFO, MOCKOJIbKY MePeCMbINKH Merk Ly 
mum AM yacTHWaMH aHHoro peareHTa CTaHOBATCA 
Pue. 3. Acumntoruyueckuit Bug sapucu- CIHUIKOM OouIbIUMMH. 


Typed 


MOCTH CKOpOCTH IIaMeHH OT pas3Mmepa IIpu YMCHbINeHHH pa3Mepa  YacTHlL 
actu. I — KCIOg; J! — KClOs; ckopocTb ropeHus Bo3pacraeT, ojHa- 
III — BaOze; IV — KMnOg; V — cte- 


KO eCuIM 00a peareHTa JleTyUM, 93TOT 

XHOMeCTpHyecKad CMeCb IWJI€KCHT1aca 
¢ KCIO, appekt HepeuK. Kpupaa V na pue. 2 
MOKa3bIBae€T  3aBHCHMOCTb HOPMAa\JIbHOIi 
CKOPOCTH YOpeHHA Uy, CTeXHOMeTpHue- 
CKOH cMecu IieKcnrviaca c KCIO, mpu pa3mepe mpeoOsanatouleli uactu uac- 


THO < 104. Bemmuuna uy, pacreT c p cmaee, 4eM VU (Uy (MM/CeK) ~ 1,4p Cae ae 
M BCefO B HECKOJbKO pas (B ~3,3 pasa mph p=10 atm. u ~2,7 pasa 


mpH p= 100 ar.) npepbiiiaer BemmunHy v Ha KpuBon J (moceqHAA NocTpoeHa 
aia d=6 MM, Kora VU yxKe BeCbMa O/M3KA K Unpeg). 
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YBeJIHYeHHE CKOPOCTH TOpeHHA MO Mepe YMEeHbILeHHA pasmMepa uacTHL 
yAeCT MpPOMCXOMHTb JIMWb BO TeX NOP, NOKa WHPHHa 3OHbI CMeINeHHA MapoB. 
RareHTOB lomem ~ Unapd?/Dnap (rae Dnap — KoatppulwMenT uddy3sun) He cTa- 
PT MEHbIUe WHPHHbI 30HbI NporpeBa J pporp ~ A/copu ~ 1/p", COOTBeTCTBYyIONelt 
pMOreHHOH + cmMecH apoB. I[lockombKy Unporp~ l/p", a lomenm B  mMep- 
DM MIPHOJIM2KeHHH He 3aBHCHT OT P, MHHUWMAaJIbHbIti pa3Mep uacTHI, HMxKe 
OTOporO CKOpOCTb TopeHHA He 3aBHCHT oT d, YMeHbillaeTcH C yBeJIH- 
PHHEM Pp. 

TakHM O6pa30M, KPpHBad 3aBHCHMOCTH CKOPOCTH YropeHHA OT pa3sMepa 
#acTHUL (pHc. 3) Aud cHcTeM c HeMpepbiIBHO PrpaHullel pasyesa roproyero: 
OKHCJINTeJIeM Ou2KHa HMeTb S-OOpa3sHyio qopmMy, a AWA OGbIUHOH, Heyno- 
#AQOUCHHOMH CMeCH OJRKHa HM€Tb MWlaTO TIpH OUeHb MaJIbIX pa3Mepax uac- 
Wl WH OOPbIBaTbCA MPH -HEKOTOPOM lOCTaTOUHO GOVIBIOM pa3sMepe 4acTHLL.. 


MuctutyT xumMuueckol dusuKku Tlocrynua0 
AxkajlemMHH HayK CCCP 27 VI 1959 


Jlokuann Akagemun nayr CCCP 
1959. Tom 129, Ne 5 


PH3HYECKAT XHMAH. 


Usneu-koppecnonzent AH CCCP B. B. BOEBOJICKHH, C. MI. COJIOMOBHUKOB 
u B. M. WABPHKHH 


HCCJIENOBAHHE CHEKTPOB 3JIEKTPOHHOFO MAPAMATHUTHOLO 
PESOHAHCA (9. TI. P.) OTPHLLATEJIBHbIX HOHOB HEKOTOPbIX 
APOMATHUECKUX MW PETEPOWMKJIMYECKHX COEXAMHEHUMM 


B paGorax (1~*) uccueqOBaJIHCb CHeKTPbI 9. I. Pp. AHHOHOB PAa apOMaTI 
YeCKHX NMOJIMILMKIMUeCKHX coequHeHuH. B cratTbe (*) cooOulaoch o HaOJK 
JI@CHHM CHeKTPOB 9. Tl. Pp. AHHOHOB OeH3OJa, TOMYOAa H KCHJIOJIOB. 

Hamu ObluiM UCCIeOBaHbI CNEKTPbI 9. MW. Pp. AHHOHOB HEKOTOPBIX 3aMEIILeE 
HbIX 6€H301a, a TAK2%KE BOMPOCbl, CBAZAHHbIC C BOSMOXKHOCTHIO NepeAayH 91eK1 
poHa MO CHCTeMaM CONPAXKeHHBIX HM HaCbINeHHbIX CBASEM. OTH WaHHble MOry 
MpeAcTaBIATb WHTepec MpH W3yYeHHH XMMMYECKHX CBOUCTB HOH-paqukaso 
Takoro Tuna. Mou-paqukasbl nowyyaucb mp) 


Hy_~H T'S © BgaumogelicrBHH COOTBETCTBYIOWIHX apOMaTH 
we YeCKHX COeCAHHEHHH C MeTaJJIM4eCKHM KaJIHel 
H H Gu, B pacTtBope 1,2-quMeToKcu3sTaHa. Hexkoropbl: 
MeHee YCTOHUMBbIE AHHOHbI MOJyu4aJIMCb Mp] 
MOHWKEHHBIX TemHepatypax (0 —70°). 2 


IIpH uccneqoBaHHH aHHOHOB MOHOaJIKHI 
3aMCLCHHbIX Oe€H30JIa: KYMOJIa, WHMKJIOTeK, 
cu6eH30a, TpeTuuHOoro M306yTHIGeH30Na 
TOJYOa H STHOeCH3Oa BO BCex cy4aAx Had 
WOMasIcA CmeKTp 43 5 OCHOBHbIX KOMMOHEH’ 
CBeEPXTOHKOH CTPYKTYPbl, NMOYHHAOULMXCS 
OMHOMHaJIbHOMy pacmpeqeeHHiO UHTeHCHB: 
HocTH. IlosBseHue STHX 5 AMHHM MOxKeT ObITI 
OOyCOBJICEHO B3aHMOJeHCTBHeM HecnapeHHOr’ 
QJIeKTpOHa ¢ 4 9KBHBaJICHTHbIMH aTOMaMH BOO 
pona. B uccieloBaHHbIX COeQHHEHHAX 9STHMI 
SKBUBaJICHTHBIMA AaTOMAMH ABJIAIOTCA ATOME 
BOMOpoOAa B OPTO- H MeTa-moOvIoxKeHHAX. B cnek 
TpaX aHHOHOB KyYyMOJla (cM. puc. 1) wv WHKIO 
reKCHIOeH30a KaxKad KOMMOHEHTAa KBHHTHMIeTa mpekcTraBaer y6ner 
B cnekrpe aHvova TpeTH4YHOrO U306yTHGeH30Ia ONOJHHTeNbHOe pac 
IleIeHHe HE OOHAPyXeHO, YTO NOSBOMAeT MPeANOMOKUT, YTO B cmeKTpa3 
aHHOHOB KYMOJIa H WMKJIOPeKCHOeH30/1a JONOMHUTebHOe AyOseTHOe paculen 
JIGHH€ BO3HMKaeT 3a CYeT &-MPOTOHOB 3aMeCTHTeIA, a CNMHOBAA MIOTHOCT) 
B Mapa-NOJIO*KeHHH 3HAYHTEJIbHO MeHDbIIe. 

B cnektpax Tojlyola u sTHIGeH30Na GIO OOHapyKeHO ONOMHUTebHO 
pacitenJieHHe Kak Ha &-MpOTOHAX 3aMeCTUTeIA, TAK H OT BOOpoka B Napa 
nmojoxeHHu. Ha puc. 2 npefctaBsieH CNeKTp aHHMOHa TOJyOua, cocTOAWLM 
5 OCHOBHBIX JIMHHH, MpHueM KarKad AOMOMHUTeNbHO pacileneHa, Kak HO 
Ka3bIBaeT aHaJIM3, Ha 8 KOMMOHECHT, OOYCIOBCHHBIX B3aHMOJCHCTBHeM He 
CNapeHHOrO dJIeKTPOHAa C 3 a4-pOTOHaMM H C MPOTOHOM B_ mMapa-nom0xKeHHH 
CnelyeT OTMETUTh, ITO B padoTe (4) sTO AONOMHUTeEMbHOe paculenenue OOHAa 
Py2KeHO He ObIUIO. 


1082 


5UCMED 
———4 


Pue. 1. Cnextp aHHoHa Kymoma 


Hamu Takxe ObIIM H3y4eHBI CMeKTDbI 9. TI. P. AHHOHOB OPTO-, MeTa- H Mapa- 
KCHJIOOB. CneKTp aHMoHa n-KcusONa CocTOuT M3 5 KOMNOHeHT, a CNeKTp o- 
KCHJIOJIa COCTOHT M3 7 KOMNOHeHT. Haanune 7 KOMNOHEHT B CNeKTpe aHHona 
O-KCHJI0J1a MOXKHO OOBACHUTh, KaK HaM Ka?KeTCA, B3aMMOJeliCTBHeM HecrapeH- 
HOrO S/1eKTPOHa C 6 MpoTOHAaMM ABYX MeTH.IbHbIX 3aMecTuTeeH. CneKTp anu- 
OHA M-KCHJOJa Oosee CHOMKHbIM, YTO CBULETECTBYeT O TOM, YTO B paculen- 
JI€HHM MpPHHAMatoT y4acTHe KaK MPOTOHHI KOJIbILa, TaK HW MPOTOHbI MCTHJIbHbIX 
samecrutesel. ABroppi craTbu (*) HeCMOrAM LaTb EMMHY1O TPakTOBKy CneKTpoB 


© 7. a Ws ees 2 
H 


CH | ar 
| SS et 
{ 


STCMED 
ISULMEGD pees 
Puce. 2. CnekTp auu- Puc. 3. CnekTp anvona 2H6eH3Hua 


ona To/youa 


Bcex TPeX KCHJIOJIOB, MOCKOJIbKY OHH HaO10asi B CII€KTpe O-KCHJIOJIAa 
TOJbKO 5 JIMHHH NpHnNucaIH UX NO aHaJIOrTHH C N-KCHJIOJIOM BOXOPOam 


KOJIbIa. 
Bce pesyJIbTaTbl u3MepeHui pacitenJeHHi M BBIGHCJICHHbIC H3 OTIbITHbIX 


AAHHbIX CIMHOBbIC MJIOTHOCTH HECNaAPeHHOrO JZJIEKTPOHA NIPHBeeHbI B Ta6u. |. 


Ta6Oaunna 1 


CnekTpbl 9.11.p. OTPHMaTeIbHEIX AaPOMATHUeCKHX HOH-pauKaJIOB 


4 j oes TlnoTHOCTb 
ee ee | es 
33 = x R= | Aononunt. 
OrpuuatesnbHblit HOH-paqukaa 5 S oe eis pacujenue- 
ao 2S isl Hue opTo- | MeTa- | Mapa- > 
£3 3° ES 
jap! Go} [avac) wD) nt 
CAs» a By td 
(C,H,CH — (CH,).2)~ 5) LO 2 gl he OR 0,2 0 0,8 
(C.H;C.H,:) i) seo 2 AG (0), OFZ 0 0,8 
(C,H,C (CH,),)— 5 2,8 OP OM? 1 0,48 
(C,H,CH,)~ 5 | 4,0 8 | 1,5** | 0,48 | 0,18 | 0,02 | 0,74 
vu 0,5 *** 
(CH,CoH,)- 5 |3,75] 6 | 41,5** | 0,16] 0,46 | 0,02 | 0,66 
u 0,5 *** 
n-CgH,(CH,)2)- 5 | 4,0 0,18 0,72 
(0-CgH,(CH,)2)— 7 3} ; 8 
(C.H, — CH = CH — C,H,)- 3 15,65| 414 
(C,H, — CH, — CH, — C,H,)— 9 Pais 6 4 ORT Oe 


* B kako M3 OCHOBHBIX KOMMOHeHT. ** PacienmeHne Ha G-IIpoTOHaX 3aMeCTH- 
tena. *** PacienmeHHe Ha NpOTOHaX B Mapa-MoOxKeHHN. 
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Jd BbINCHEHHA BOSMOXKHOCTH Nepesayu QIeKTPOHA MO WenoukaM COFIPs 
YKCHHBIX H HACbII,eCHHBIX CBA3CH HAMM ObIIH HCCIeOBaHb! CNeKTPbI 9. Ml. [ 
aHHOHOB cTHIbOeHa, a30KCHOeH30Na HU AHGeH3ua. Anas cmekTpa CTHJE 
6eHa yKaSbIBaeT Ha BO3MOKHOCTh JeOKaIM3alHH QJIeKTPOHA, Kak M0 O€F 
30JIbHBIM KOJIbIaM, TaK HW M0 WeMOUKe COMPAXKECHHIX CBAZEH, IIPHYeM B OCHOE 
HOM CIHHOBaA MJIOTHOCTb, MO-BHMMOMY, JIOKaJIMZ3OBaHa Y aTOMOB yrvlepoy 
MOCTHKOBOM rpynnbl. AHamu3 cMekTpa aHHOHA as0KCHOeH30sa CBHAeTeME 

lai dsl O 

me 
CTByeT O TOM, 4TO 3aMeHa .MocTHKa — C =C — Ha —N=N— ue mpensTcrTBy 
eT JlelOKaJIM3alMH 9JIeEKTpOHa M0 Bceli Mosekysie. B curyuae aHvoHa AHOeH3HUI 
MOXKHO ObIIO OKULaTb MOMHOTO HapyWIeHHA CONMPAXKeHHA Mey KOJIbILaM. 
W3-3a HACBIILeCHHOrO XapakTepa CBA3H MexkAy rpymmamu CH,. B cnexktp 
OTpHMaTeIbHOrO HOHA AH6eH3HJa, KaK BUJHO M3 puc. 3, HMeeTcA 9 OCHOBHEL 
HHH (pacumensmenue 2,5 spcreqa), KOTOpbie Jyule BCefO MOXKHO OObCHHT 
eCJIM CBA3ATb UX MOABMeHHe c 8 OpTO- H MeTampoToHaMH. Ec Obl 91eKTpO! 
6bII MOKaJIM3OBaH TOJbKO Ha OAHOM KOJIbIe, TO CNeKTP Obl Obl aHaorHyel 
cneKTpy 9TH6eH301a. Mcxoqa u3 BeIMUMHbI paciilenJieHHA, MOMKHO Takk: 
OI€HHTb YaCTOTY OOMeHA M@XKY KOJIbIaMH, KOTOPaA OKa3alaCb NOPALKi 
10? — 108 cex~?. JlonomHuTenbHoe paciilenvieHHe yKa3bIBaeT Take Ha T 
UTO Ha MOCTHKOBbIX aTOMaX yrulepOJa MMeeTCA OTJIMYHAA OT HYJIA CNHHOBAS 
IIJIOTHOCTb. 

JA BbISCHeHHA BIIMAHHA FeTepOaTOMOB Ha pacipedeseHne CNHHOBOHM NOT 
HOCTH MO KOJIbILy HAMH ObIJIM H3YYeHbI CIe€KTPbI AHHOHOB NUPHANHAa UW XHHOH 
Ha, AHaJIM3 CeKTpa NHPHAMHa CBUAETEbCTBYET O TOM, UTO HMEETCA OTIMYHAS 
OT HYJIA CNHHOBaA MJIOTHOCTb Kak Ha aTOMe a30Ta, TaK H Haa, B Hu y-aTOMa? 
yruiepoda, MpH4eM YHCIO paspelIeCHHbIX JIMHHH B CMeKTpe OM3KO K TeOpeTH: 
yeckomy (54 wHHuH). TlocneqHee cBugeTebCTBYeT O TOM, 4TO a, B U Y-MpO: 
TOHbI H€ 9JKBHBAaJICHTHHI. : 


MuctutyT xHMuyeckoH du3sHKH Tloctynua0 
Axkayemuu Hayk CCCP 31 VIII 1959 


WHTHPOBAHHAS JIMNTEPATYPA 


1Q. Lipkin, D. E.P a wil-et: al.j:Sciencen 117,,534; (1953). 7S. eee 
man, J. Townsend et al., J..Chem. Phys:, 21, 2227 (1953). * 7 Rei een 
jr, K. L. Ward, S. 1. Weissman, J. Chem. Phys., 25, 189 (1956). *T. R. Tame 
tle j., S. I Weissman, J: Am. Chem. Soc.; 80, Ne 20)°5342 (1958). 
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Joruann Arkagemun nayr CCCP 
1959. Tom 129, Ne 5 


PHSHTECKAA XHMHA 


, A. FACTHJIOBHY, J. H. UIMPOPHH, E. M1. TPAYEBA u M. ©. WIOCTAKOBCKHM 


MCCJIEQMOBAHME KOMMMJIEKCOB ALLETHJIEHA HW Ero 
MPOM3BOAHbIX METOJOM HH®PAKPACHBIX CIEKTPOB 
| TOF JIOWEHUA 


(IT pedcmaeheno- axademuxom A. H. Tepenunoim 6 VII 1959) - 


B paOote (*) Oblla Moka3aHa BO3MOXKHOCTb OOPa30BaHHA BOMOPOMHOM cBA- 
M rpynnoh =C—H c 9exTpoorpuuatembHbimMu aTomamu (O<, N<) npu 
HICCJI€OBaHHH H.-K. CICKTPOB MOPJIOWLCHHA CJIOXKH‘IX MPOM3BOLHbIX alleTHJe- 
Ha B. oOsiactrax 3100 cm} uw 2100cmM +H BbicKa3aHbI HeKOTOpbile cooOpaxke- 
HMA OTHOCHTEIbHO MPHPOMb! BTOPHYHBIX XHMHMYECKHX CBA3eH, OOyCOBJIMBAIO- 
UX OOpasoBaHHe KOMIMMJIeKCOB Mey MOJIeKyNaMu coeqHHeHH. 


B HacToauleH paOore uccJleqOBaHbI U.-K. CMeKTpbI BellectB H — C=C — H, 
tee Ces CH, CHa rn C== CH WD) Crea GE Ch (lp C,H, —O — H= 
| 
; = C 
i C —C=CH (III) HW HX pacTBOpOB B UYeTHIPeXXJIOPHCTOM yrulepoye, alle- 

H 


roHe, M@MoKcaHe, 2pupe, mupufsuHe B oOmactu 3400 — 3000 cm? c nembtIo 
aJIbHeHWero BbIACHeEHYA MPHPOAbI BTOPHYHEIX XHMHYeCKHX CBAseH(?). 

CoemuHenun CH;—C=CH, C,H; —-C=CH u C,H,O—CH = CH — 
—C=CH cneltvaibHOo CHHTe3MpOBaHCb MO H3BeCTHbIM MeTOAMKaM HW HMeJ 
KOHCTAHTbI, COOTBETCTBYIOUMe JIHTepaTyPHbIM. AteTHJeH JIA ucceqoBaHuA 
OTOUPasicA H3 OaJJIOHA HU MpewBapuTebHO OUHMaJICA OT alleTOHa HM BUJarH. 
_ Visyyenve seslocb Ha npvOope MKC-! c npu3moh LiF. Konuexstpagua 
AlleTHJieHa H MeTHJIalleTHJIeHa B pacTBOpaXx OLeHHBaslaCb MpPHOJIM3HTeJIbHO M0 
WHTCHCHBHOCTH MOJIOCbI norsouleHuad == CH. TounocTb onpeyesieHua MakCcHMy- 
Ma MOrslouleHHaA cCuUMTaeTcA paBHoli +5 cm +. Pe3ynbTaTE ucculeqoBaHHA 
MpHBeyeHb! B Tabu. |. 

B cmekTpax pacTBopoB uccuieqyeMbIx BelllecTB CH; —C =C— H, C,H; — 
—C=CH u C,H, —O—CH = CH—C=CH B ueliTpabHom pactTBopuTeue, 
CCl, o6HapyxeHa noslioca MoromjeHHa vy c MakcHMyMoM 3310 —3313 cm, 
MIpHMVcbIBaeMaA HEBO3MYIICHHBIM BOJOPOMHOM CBA3bIO KOeOaHHAM IpymMbl 
= C—H monexya. B pactBoputessx, cojepxallux 9JIeKTPOOTPHaTeJIbHbIe 


ATOMbI OC No , HaGulosaeTcaA accolualud Mexyy MoIeKyJIaMM pacTBOpHTes 


Jf WM Wccneqyemoro sBemulecTBa. Tak, B CMeKTpax pacTBOpOB coe HHeHHIt 
([—III) B supe u nupupzMHe HapaAyy c MOMOCOH NMorsOMeHHA HeaccolMupo- 
BaHHbIX MOJIeKyJ HaOsoqaeTcA Mosoca NOrsOMeHHA MOJIeKYJI Vv’, CBASAHHbIX 
BORMOPOAHOH CBA3bIO, UTO TOBOPHT O HaJIMUHM paBHOBeCHA Me*K Ty accouHHpo- 
BaHHbIMH WH HeaCCOMHHpOBaHHbIMH MOJIeKyJlIaMu B pacTBope. MakcuMmyM Movio- 
Cbl MOPsOULCHUA ACCOLMUPOBAHHBIX MOJIeKy B aPpupe v’= 3263 — 3270 cm}, 
a Bp WMpugune v’= 3225— 3210 cm. Takoe G6ombiloe oTMuMe NoOKeHuA 
MaKCHMyMa Mosocbl norsiomenua rpynm = C—H accomMupoBaHHblx MOJIeKyJI 
B apupe HW MMpHAMHE corsmacyeTCA Cc NMpefcTaBJIeHHeM O BIMAHHH OCHOBHOCTH 
(*) pacrBopuTeta, MpwHHMatlolwlero yuacTMe B accOlMaluH, Ha MpoOuHocThb 
cpa3u. B cnekTpaxX pacTBOpoB HCCJIeqyeMbIxX BellecTB B alleTOHe HM JHOKCaHe 
HaOmoyaeTca JIMIUb OHA MOMOCanorsouleHuA rpynnbt = C—H accounupo- 
BaHHBIX MOJIeKy v’= 3260— 3270 cm, nogo6Had Nomoce MOrJoOljeHusA B 
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Ta6Oauua ie 


C,H,—O— 
CocTosHue HC=CH HC=CD | CH,C=CH |C.H,C=CH esis: Cc 


ee eS SS eee eee 


3293 
nl ‘ 3347 8337 3335 0 
ap 3289 | 280 3394 1 3826] Soin f 3326] S552 } 3330] 938 
PKugkKocTh 3295 3295 eore Ry 
3313 3313 3310 1.0 
an 3310 1:400 | 
Pactsop B CCl, 3260 ie oe 
3310 ( 
4 3260 1:20 
acTBOp B 9@upe 3315 3313 1:40! 
3270 3265 eee 
3268 1:4 
9 
PactTBop B alleToue a8 3273 3270 3263 1:40 
3263 1:4 
PacTBop B AHOKCaHe 3210 3267 3065 3245 4:40 
PactBop B NHpHazHHe Cains 4:4 
3300 3298 3300 4:40 
3228 3225 3195 : 


apupe. Hexotopan acuMMeTpua sTOH MOOCbI NOrOM[eHHA TOBOPUT O CyLlecT- 
BOBaHHH HepaspelleHHOH MOJIOCbI MOrJIOMleHHA (vy) HeACCOMMHPOBaHHbIX MOJIEKYJE 
(puc. 1a). 

IIpH yMeHbIIeHHH KOHUeHTpallHH uccyieqyemMoro BelllecTBa B pacTBOpe 
(puc. 16) Ha6moyaeTcA cCMellleHHe paBHOBeCHA B CTOPOHY yBesMucHHA We 
YMPOuHeHHA aCCOWHalHH C pacTBOPHTeJIeM: CBHr MONOC NOPIOULeHHA v B 
JWIMHHOBOJIHOBY!0 CTOPOHY HM yBeJIMYeHHe OTHOCHTeJIbHOM MHTCHCHBHOCTH. YBe- 
JMueHHe TeMNepaTypbl PaCTBOPpa MPHBOAHT K OOPaTHOMY CMeLIeHHIO PaBHOBe- 
CHA: YMeHbIIeHHIO CTeMeCHH aCCOUMalluH C PaCTBOPHTeJIeM HW CMELICHHIO MaK- 
CHMYMa MOJIOCbI NOPJIOWLeHHA CBOOOHbIX H ACCOLMMPOBaHHbIX MOJI€KyJI B KO-’ 
POTKOBOJIHOBY10 CTOPOHY: v= 3293 3298 cm“, v’= 3195 — 3205 cm * (puc. 2a). 

IIpH cpaBHeHHH CMeKTPOB pacTBOPOB HUCCJIeAYeMbIX BeleCTB PaBHbIX KOH- 
IeHTPallu B alleTOHe HW JMOKCaHe MOXKHO 3aMeTHTb, YTO B JHOKCaHe, pac- 
TBOPHTeJIe Oe3HNOJIbHOM, Ma@KCHMYM NOJIOCbI NOrJIOWLeHHA v’ CMeIeH B JVJIHH- 
HOBOJIHOBy!0 CTOPOHY MO CpaBHeHHIO C MaKCHMYMOM MOJIOCbI NOrJIOMeHHA B 
ameToHe. B cnekTpax pacrBopop C,H, —O—CH = CH—C=CH B 92dnupe, 
alleTOHe, J{HOKCaHe, MMPUAHHeE HaOJIOaeTCA HECKOJIbKO Ooubllee CMeLLeHHe 
aCCOIMMPOBaHHbIX MOJICKYJI B  jJIMHHOBOJIHOByIO CTOPOHY, 4YeM B CMeKTpax 
PacTBOPOB MeTHJlalleTHJIeHa WH 9STUsaleTHeHa. YcTaHOBJIeHHe MPHUMHbI 9TO- 
ro (dbakra Tpe6yeT janbHeltiero H3y4eHuH, OHAKO MOXHO MpeNOJO*KUTH, 
UTO OONbIWAA POJIb B YIPOUHEHHH BOOPOAHOM CBA3H B JaHHOM CJlyyae MpH- 
HaI€KUT T-3JIEKTPOHAM MOUJICKYyJIbl H Takoe T1pesNouomKeHHe HAXOAHTCA B 
COrlacHH C H€KOTOPBIMH CilellHaJIbHbIMH HCCeOBAaHHAMH NO 9TOMY BoMpocy (°). 

Tak 2Ke, KaK HW B Calyuae Goulee CIOMKHDIX MOJeEKYJ alleTHJIeHOBbIX MpoHus- 
BOJHBIX (').B CMeKTpe %XKHAKOM MH rasoBoiH (basbl UccseyyeMbIxX BellecTB Ha- 
OmOLaeTCA SHAYHTEIbHOe OTHE NONOKeHHA MAKCHMYyMa MOwIOChI NOPOWLeHuA 
rpynnbt = C—H u ouenb Masoe oTmuuve yuacroTh) C—H auucaruueckort 
rpynnmpt. Hanpumep, B III (puc. 26) cmemenue makcumMyma Mosocbl norso- 
IeHHA (ra3— 2*uAKOCTL) rpynnbl=C—H pasyo Av=40 ecm?, a uacror 
C—H rpynn C,Hy— Av=5 cm? (np 9TOM culeqyer 3aMeTHTb, TO BKUI- 


= 

KOCTH OTCYTCTBYeT B3aHMMOJeHCTBHe THNa = C—H.-.-- OKs OTor PakT ABIIAeTCH 

OCHOBOH IIpeAMOIOXKeHHA O BOSMOXKHOCTH OOPa30BaHHA T-KOMMJICKCOB MO CXeMe 
H—C==C—R 


! 
! 
i} 
1 
1 


R—C=C—H 


1086 


CpapHesve cnekTpop norsomenua C,H, —O—CH =CH—C=CH Bs 
PeaKon M rasoBpoH (hase NO3BOHeT CleJaTb BbLIBO, O G6OJIbIUeH HHTeCHCHB- 
ern novloc MOJIeKyJI B m™-KOMMJIeKCaxX, 4YCM MOJIeKyJI HE B3aMMO]eHCTBYIO- 
mx (B Mapax) (puc. 26). Taxol xe BHIBOL 06 OTHOCHTebHO OOubUIeH UH- 


HCHBHOCTH MOJIOC MOJI€KYJ, oO pa3ylolyHx BOJOPOTHY!O CBA3b TPH yuaCcTHH 


T02NDWMEHUE 
S 8 


S 


SRN 


NO2ROWEHUE 
a 
S 


Pg ae oe 
88 


10 
54600 = 3300 = SE0D 000 — 0D 2890 cm” 5600 3300 3200 300 FWD 2900 tn” 
ue. 1. UndpakpacHbie chekTpbl: a— sTumaue- Puc. 2. Usdpakpacuble cneKkTpbl: a— 


mjieHa 8B pacrBopax C=1:40; d=95 pw. CyHy—O—CH=CH — C = CH; 
—s CCl,; 2—sB auerone; 8—B yuoKcaHe; /—nap; 2—2xugKocTb. 6 — CyHo — 


/—B npHgzune; 5—B apupe. O—CyHy-- —O—CH=CH —C=CH B nupuguue, 
- O—CH=CH—C=CH Bb nupwgune: 1— C=1:4,5 d=50 wp. 1—npu— 64°, 
40) (dad — a) Ce (d= 95) 2—mpu +22° 


so0poya rpynnpt = C—H, moxuHo clesaTb Mp CpaBHeHHM CieKTPOB M0- 
}MOMCHUA Ip pasHbIxX TeMMepaTypax: pe3kKOe H3MeHeCHHe HHTeCHCHBHOCTH MOVIO- 
bl MOPJIOULeEHHA ACCOMMHPOBAHHbIX MOJIeKyJI COMPOBORKMaeTcA CaObIM H3MeHe- 
WeM WHTCHCHBHOCTH MOJIOCbI! MOPJIONeHHA CBOOOJHBIX MOJIeKys (puc. 2a). 
JoqO6HEI BbIBOZ OO H3MCHCEHHH HHTEHCHBHOCTH MOJOC MOJIEKYJI B CBOOOJ,HOM 

ACCOILMHPOBaHHOM COCTOAHHH U3BeCTeH B CJlyyae OOPas0BaHHA BOJOPOMHOH 
BAgH B cuctemax O—H.----O(°). 

VutTepecHoO OTMeTHTb, YTO B YCTAHOBJIEHHOe COOTHOUIeHHe MexK)Ly WIMpH- 
of vy, HM CABHrOM nojloc norsomenuxt Av mp oOpasoBanuH BO,OpOAHOK 
Basw (*) Tuna O—H----O; OH----N—cyumlectsyer 3aBHcHMOCTb v1), = 
= 0,72Ay + 2,5 cm 1— yKaagpiBaioTca aHHble MO CABHry HM WupHHe nowoc 
IOPIOMeCHUA TPH OOpa3s0BaHHH BOOpOAHO cBA38H NO THny = C—H.-.---O; 
= C—H..--N. Hanpumep, C,H, —O—CH = CH —CH *. 


B NMpuaHHe 4 2=90 eurt; Av, j= 120) ema AY enue = 110 cus 


= = — =i! =F —1 
B acupe V4 = 49 cm7,  Av...y=09 cM AY onprta = 00 CM 


Yacrora KoneOaHHA rpynmnbt = C—H B aleTusene ras000pa3sHOM (vy = 
= 3280 cm) u ero pacTBopax B CC],, allerone, qHoKcaHe (pc. 3) Beuex- 


* He yunTbiBamucb HCKaxKeHHA KOHTYpa NOsOCb! Mormowmexnusa rpynmbl = C — H mpu onpe- 
AeNeHHH Yy),. 
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cTBHe CHMMeTPHH MOJIeKYyJIbl OTJIH¥aeTCA OT “YaCTOTEI KOleOaHuA rpynl 
=C—H y nmponspoqHix alleTusieHa B TeX 2%e yCJIOBUAX. IIpu 3amenyeul 


Bowoposa Ha jlelTepHi B ra3006pa3HOM alleTusieHe CHHMaeTCA CHMMCTPH 
MH  yactoTta  KkovleOaHl 


rpynmpt =C—HsB M 
gekyne HC = CDnpoa 
JIdeTCA B OONACTH, Xapa 
TepHOH Id TroMoOvOr: 
aleTuseHa (v= 3326cmM | 
Ha6mogaioTtcaA lpumMe 
HO paBHble OTHOCHTeJ 
Hple CMeI[CHHA MaKC 
MYMA IIOJIOCbI MOrJIOWLeH! 


0 
90 


S 


NaenuuenUue 
MN SS 
Ss 


Gs 
S 


20 rpynmpr = =C—H . 
+i __. sce pax pacTBopt 

ee aueTHieHa HM ero YFOM 
G Rear ST Y A ae ; 
F400 J3U0 S200 cm F100 JIOTOB B alkeTOHe H JH 


Puc. 3. Wucpakpacupie cnekrpbl atleruiena.*/ — nap; po teapeaiee cee So “a 
9—8 CCl, (d=3,5_ MN) @—B anerone (d= 95 pj); |) CAMYME Sie an 
4—bs muokcane (d = 55 }) WeHHA Ppyntbl =C—! 

B  cMeKTpax pacTBOp¢ 

9THX CoeqHHeHUH, BCCI,,uTO, MO-BHJMMOMY, CBA3aHO c TeM, 4TO BOOpa3s0BaH 
KOMIJIEKCOB B alleTHJIeHe MPMHHMaiOT yyacTHe 06a aToma Bogopoya. HabaK 
jaemoe Oouibuloe OTMH4He YacTOTH! KOeOanuaA (A = 20 cm!) rpynnn = C — Hi 
aleTHuleHe ras006pa3HoM HW pacTBope B CCl, Tpe6yer nambHelie;ro u3y4eHHS 
Ha ocHOBaHHH MOJIYYeHHbIX SKCMCPHMeCHTAJIbHBIX aHHbIX MOXKeT ObIT 
MpowsBemeHa OWeHKa 2HEPrHH OOpas0BaHuA KOMMIeKcoB c yuacTHeM rpynm 
=C—H. [na sToH wenu Mbl W3y4uHMM (MeTOJOM H.-K. CNeKTPOB MOrJIOMKE 
HHA) paBHOBecue Mexay R—C=C—H uw nupuyqunom B uutepsaie Temné 
patyp ot 293 no 373°K. Pacuer Tenmoporo adiexta nO ypaBHeHHIO H30XC 
pbl peakuuu faetT 2—2,5 xkan. I]puH Beruvcnenuu KOHCTAaHTDI paBHoBecu 
YUHTbIBAJIOCb H3MCHCHHE HHTEP paJIbHOH HHTCHCHBHOCTH MOvIOCbI CRASH =C—H-- 
B mpouecce OOpasopaHuA KOMMIekca =C—H---X. B  paccmatpuBaemo: 
cayyae OTHOWeHHe KOSPPHUMeHTOB HHTeHcuBHOcTeh J=c_y... / l=c— 
MIpHOJM3UTebHO paBHO 4. OxHeprua oO6pasoBaHHA KOMMMeKCa B CUuCTeM 


=C—H.-. 1 OKa3bIBaeTCA paBHOH | —1,5 xxKan. 


OueuKa 9Hepruu cBA3eH = C—H.---X(X =O NO) mo) 836. bopMy I 
a1 Ay 
H. J]. Coxososga (5): ¢ = 4D pF y? © YICTOM cTeneHH MOHHOCTH cBx3H jae 
NpaBHJIbHbIM MOPAOK BeMYHHI, HaOsIO,aeMod wa onbite. IIpousocth Kon 
muiekca = C— H---X cymlecTBeHHO 3aBHCHT OT BaJleHTHOrO COCTOAHMA aTOMé 
Tlouy4eHHble pesyJbTaTbI UMeIOT 3HaYeHHe KaK JIA BHIACHeCHHA MpHpor 
BTOPHUHBIX XHMHYeCKUX CBAZeli, TAK H JIA HayuHorO OGocHOBaHUA Mporer 
COB BbIJeJICHHA ALLeTHJICHOBbIX yrJIeBOLOPOOB. 


Ou3uKko-xumuyecku uucTATyT uM. JI. A. Kapnosa Tloctynusio 
Vucrutyt. opranuueckoi xumun um. H. JI. Senuucxoro 2 VI 1959 
Axayemun HayK CCCP 


I[MTHPOBAHHAS! JIATEPATYPA 


*T. H. Wuropuu, M. M. UWlemsaxun u gp., Mss. AH CCCP, cep. xum., Ne! 
1133 (1958). ? Tl. H. Wuropun, Mpo6nempr hus. xum., B. 1, 173 (1958). 3 ame 
ne Pa WH, if Hite ds y on XH, ee 29, 1958 (1955). *C. MM: Higeian 

, €. Pim en te lw, Phiyss Chem 60316151956) aon ele (G 
No 4, 611 (1947). Uren Hh Oe ae 
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Hoxnaygn Ananqemun nayx CCCP 
1959. Tom 129, M5 


PHSHTECKAA XHMH Al 


HM. A. )KMbIPEBA, B. B. 3EJIMHCKUH, B. MN. KOJIOBKOB 
uw H. 7. KPACHHLKAA 


YHHBEPCAJIBHAS WIKAJIA AEHCTBUA PACTBOPHTEJIEM 
HA 3JIEKTPOHHbIE CNEKTPbI OPrAHHYECKHX COEAMHHEHHA 


(ITpedcmaeneno axademuxom A, H. Tepenuxoim 15 VII 1959) 


M3meneHnve CNeEKTPOB MOrsOULeHHA H cbyopeclkeHuMH OpraHu4ecKHX coe- 
MHEHHM MOQ BJIMAHHEM PaCTBOPHTe/IA MOXET BbIZbIBATbCA BECbMa Pa3HOpOL- 
ibIMH BOSeHCTBHAMH PaCTBOPHTeIA Kak (U3H4eCKOrO, TaK H XHMH4eCKOrO 
HapakTepa. OfHako B MocueqHee BpeMA BCe OOee ACHbIM CTAHOBHTCH CylectT- 
NOBaHHe OYeCHb pe3KO BbIpaXKeHHbIX H3MCHEHHH CMeKTPOB, HaGuJOLaemMblx 

BeCbMa Pa3JIHUHbIX BeLeECTB, OOA3AHHbIX CBOHM MPOHCxoxKeHHeM oomleli 
| pHuHHe. 
iA. Hi. KunpusaHoB (1) oTmMeTHJI, 4TO cyllecTByeT OOULad MoOceqOBaTeWIb- 
KOCTh pacTBOpHTeteH MO UX JeHCTBHIO Ha CMeKTPbI MOPMOMeHHA pasvMUHBIX 
(/praHHueCKHX BelleCTB, MpH4eM Mp Mmepexoye OT OMHOFO PacTBOPUTeIA HZ 
}TOH MOCJIELOBaTeIbHOCTH K Apyromy y OAHOH rpynmbl OpraHHuecKHX BelllecTB 
IPOHCXOANT CABUP CNeKTPa B AJIHHHOBOJIHOBYIO CTOPOHY, a y Apyrou rpynnbr — 
8 CTOPOHY MeHbIUHX WIHH BoH. JIumnept nu Monp (?, 3), HcceqoBaBIHe 
BIMAHKE OOJbIUOTO pALa pasHOOOpasHbIX PaCTBOPHTeNeH Ha CNEKTPbI pasJHy- 
HbIX OpraHWueckHxX COeAMHEHHH, yKa3aiv, 4TO JeHcTBHe pacTBOpHTeNeH Ha 
IMe€KTPbI BCeX HCCJeOBaHHbIX HMM BeULeCTB CXOJHO, BCJIEACTBHe ero MOKEeT 
DLITh MOCTPOeHa CHHAA WIKala pacTBOpuTesel MO HX WeHCTBHIO Ha CNeKTPbI 
\praHHueckuXx BelllecTB. OHakO NocTpoeHHe JTOH WiKaJIbl YKa3aHHbIMH aBTO- 
aMH MpOH3BeeHO He ObLIO. 

B. B. 3enunckxui, B. I]. Kono6xos u JI. UV. Wlakyauk (*) o6patruau BHuMa- 
ie Ha COBePLeCHHO OLMHaKOBOe OTHOCHTENIbHOe NehcrBue OouIbUIOrO pAa pac- 
hBOpHTemeH Ha CIEKTPbI JIYOPecHeHUHH pa3JIHMUHbIX MPOH3BOAHHIX (pTaJ- 
IMMa W MIpeAJOKAIA pacnosJOKUTb pacTBOpHTeH MO HX eHCTBHIO Ha CHeKTP 
baryopecienyHu 4-amuHo-N-metunbtaiumMuga. B padote (°) B. B. Sennu- 
ckum, B. II. Kono6xoppmm u VM. VM. Pesyukoson Obluio OOpalleHO BHUMaHHe 
a TOT (paKT, UTO Y HEKOTOPHIX BeLLECTB M3 ApyrHX XHMHYECKHX KJIaCCOB CO- 
XPpaHAeTCA Ta Ke MOCMeEOBATeIbHOCTh JCHCTBHA PaCTBOPHTeeH Ha CIeKTPbI 
baryopecteHIHH, UTO H B Ciy4ae NPOMSBOAHHIX PTauMUya. Kosopep (°) TaKxKe 
o6paTHI BHUMaHHe Ha eMHOOOpasHe AeHcTBHA pacTBOpPUTeIeH Ha CIMeKTPbI 
NOPIOUCHHA pa3JIHYHbIX COeMMHeEHHH. 

B nacrosue paOote OyfeT NOKa3aHO, 4YTO Ha OCHOBE MpeNo*KeHHOrO 
HaMH 93TaIOHHOrO BellecTBa, 4-amHuHo-N-MmeTHdTaIHMua, MOXKeT OBITb T10- 
CTpOeHa YHHBepCaJbHad IWiKadla JeHCTBHA pacTBOPHTeeH Ha CMeEKTPbI opra- 
HHYeCKHX COeAHHEHHH. 

Ha puc. | no ocu opAMHaT HaHeceHa Wkava yactor. Ilo ocu adcynce pac- 
HONaraloTCchA PasJIMYHbIe PaCTBOPHTeM TaKHM OOpasoM, YTO pacCTOAHHA Mex- 
ly HAMM paBHbl OTPe3KaM MO OCH OPAHHAT, OTBEYAIOIMM Pa3HOCTAM YaCcTOT 
MaKCHMYMOB CI€KTPOB B 9THX PaCTBOPHTeIAX. Oka3bIBaeTCA, YTO eCJIM Ha- 
HOCHTb YaCTOTbl MaKCMMYMOB CMeKTPOB cp/lyopeclleHWHH APyrHX BeUULeCTB 
STHOCHTeEIBHO JlaHHOrO paCcnOOKeHUA pacTBopHTemeH, TO AIA Oobuoro 
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UHCla OpraHW4eCKHX COeAMHEHHM TOYKH, COOTBETCTBYIONINE NOOKeHHS 
CHeKTpoB (psyOpeclleHMH B pasHbIX PaCTBOPUTeAX, PacMOvlaraiwoTcA BAO; 


mpampix. Ha puc. 1 npuBeyenbl TakHe MPAMbIe AIA HEKOTOPbIX NPOHSBOAHE 
(braiuMuya *. | 
MaKC 


Ha puc. 2 HaneceHbl B MpegiaraeMowH WKasle Yo, B PasMUHbIX PacTB 
pHTeIAX Y JPYFHX BeULeCTB: O-MeTOKCHOCH3OHHOM KUCIOTbI, AMHHOHAPTS 


POAHHa H €FO NPOH3BOAHHIX, NPOMSBOAHbIX MaJICHHUMHa, AKPHAMHa H 2-aM’ 
a | 
HoakpHiuna. Kak BHAHO, 3aBMCHMOCTb Vg, OT PaCTBOPHTe/A AA STUX EB 


ULECTB BbIpawKaeTCa TakKe IPAMBIMH JWMHUAMH **. Ha puc. | HaneceHbI NOW 
Lares 2KCHHA MAaKCHMYMOB CIeKTpe 
oe o a ra H / norioueHHa jIByX BellecT 

2B 
B3ATHIX H3 pa6ot Max-P3 ( 
u Kosopepa (°). Pe3symprtatt 
NOJyYeHHbIe STHMH aBTOpaM: 
XOPOMIO YKJaQbIBaloTCA B Mp) 
[laraeMylo UiKaJly pacTBop} 


TenmeH. Jina Ip OH3BOAHB: 
a 
Puc. 1. 3anucumocts v“@*° or pa. 
TBOpHTelaA.D MYopecneHMH. 
I — 4-amuno -N - metundranumy, 
/] —4-aumernaamuno- N-metuagra. 
umug (NoNe 69, 66, 37, 31, 22, 1! 
18, 14, 8, 7, 3, 2, 1); ///—3-amuH 
N-metundtanumud (NeNe 78, 75, 6! 
66, 50, 45, 37, 35, 31, 22, 19, 18, 1) 
10,. 8, 7, 6, 2, 2, 1); /V—3,6-rerp’ 
MeTHIZHaMHHo - N - meTHdTanHMy 
' (NoNe 78, 69, 66, 37, 35, 25, 19,1 
10, 8, 7, 3, 1); V — 3-rugpoxcn-) 
MeTHIdTanmumMuy (NeNe 78, 69, 25, 1 
6);nornomeuue: VJ —xp' 
cutemb I! no HomeHKsatype Mar 
+ Pa (7) (NeNo 78, 71, 66, 37, 25, 19 
VIJ — fioguctsii = 1 -anxun-4-Kap6i 
MeTOKCH-nHpHAHHHH (6) (NeNe 69, 6 


eb Ss 
7 75 095549 600 W559 39, 37, 25) 


-<—§— _Homepa pecmbopumesed 


(pTasIMMufa H3MeCHEHHE MOJOXKeHHA CNeKTPa NOFMouleHua B MOMYYeHHC 
WkKasle BbIPaKaeTcA He MPAMbIMH JIMHHAMH, a KPHBSIMH C MHHHMYMOM. OH: 
KO MOCKOJIbKY BCe TOUKH XOPOWO yKJaXblBalwoTCA Ha OJHY KPHBY1IO, MOKE 
BUeTb, YTO HM B 9TOM CAYYAe NOCMeROBATEIbHOCTh AeCHCTBHA pacTBOpHTeWeE 
Ha CMeKTpbl. coxpaHsetca ***, | 

Takum o0pas0M, AaHHoe pacnoulomwKenwe pacTBOpHTeseh ABIAeTCA OOUIH 
KaK B OTHOUICHHH BJIMAHHA pacTBOpHTesel Ha CNeKTPbI NOFIOUeHHA, Te 
M Ha CNeKTPbI *PyOpecleHNHH WIMPOKOTO pARa OpraHHyecKHX CoeMHeHHI 
STO NOSBOMAET LIA OTHOCHTEIbHOM CHJIbI JeHCTBUA PaCTBOPHTeel Ha CNeKTp 
OpraHH4¥eCKHX BeUeECTB JaTb 4YNCIeHHOe BbIpaxkeHve. 3a HYJb WiKasIbl ecT 
CTBeHHO IIPHHATb MOMOKeHvE cneKTpa B Napax, 3a 100 yqo6HOo npuHATh mk 
JlowKeHHve CMeKTpa cblyopectleHWHu B BoRe. B TaO. | aHbl YNcNeHHHIe BbIpé 


* Hamu Opinio uccneqosano 21 npusBoqHoe dbranumuga. Y Bcex UCceOBaHHbIX I1pOu3Bo 
HBIX (PTaHMMa 3aBMCHMOCTb YaCTOTHI MAKCHMYyMa CHeKTpa cbayopeclleHNHA OT pacTBOpHTes 
BbIPaKaeTcA B MpelmaraeMOl WikKase MpAMBIMH JMHUAMU. 


** TIpuMepbl HeHHelinOli 3aBHCHMOCTH V pe pacTBopHTea 6yLyT MpHBeeHbI B Apyrc 


mecTe. 

*#** TIDHUHHbI paSHOTO BAHAHMA PaCcTBOPHTeNA Ha CeKTPH MOrMOULeHHA H (paryopecleHuy 
paccmotpenbi B paotax (?,4). Tloqpo6Ho stor Bompoc 6yyeT pasoOpan aBTopamu B Apyre 
MECTE. 
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KKeHHA OTHOCHTEJIbHBIX CHI JeHCTBUA pacTBOpuTeeH * Ha CNeKTPbl NO H3Me- 
WWeHHAM MOMOKeHHH cheKTpa dsyopecuenunH 4-amHHo-N-metusdraiuMusa. 
| QTanoHHoe BelllecTBO Halle WiKasbl — 4-amuno-N-merusbTranuMuy — Oplvi0 
KCCJIEOBAHO B OOJIbIIOM PAY PacTBOPHTeNeH, pasMUHbIX MO cBOeH XxHMHue- 
Koi mpupoze. Ilpu SToM oKa3al0cb, TO MpH pacnosoxwKeHHN pacTBOpHTesen 
igtO “YaCTOTaM MaKCHMYMOB cCMeKTpoB (dbslyopecleHuHu B HUX OHH TEM CaMbIM 
ipacntonaraiorca mo cBoeH xuMMuecKOl Npupoye. Tak, Bce rugqpoKcuscosepxKa- 
SiMe pacTBOpuTeIM 3aHMMAaIOT CHeKTpaJbHy10 OOvlacTb oT 16000 no 19000 cm’, 
; Vane 0,25 BpillenpHBezeHHoh wiKabl. Kuaacc cnupToB 3aHuMaeT ellie Ooviee 
i t 3KyIO O6lacTb BHYTpH 3TOrO wHTeppana (oT 17600 no 19600 cm, nan 
),14 uactb wKkampl). Crenytoulyto 6ombilyio rpymmy o6pa3yloT coxKHbIe acpH- 


ifpel. B wx viaxe ysmensetca oT 18800 go 21600 cm™, sanumaa 0,34 wKa- 


bt. JLanee culemyioT: rpynna npocrelx supoBw c vgare — 21700 — 22050, cm}, 
Miro «© coctapuisier 0,035 ‘mxkanr, 
aApoMaTHYeCcKHe YI JIeEBOJLO pOsbI 0. 00° 60 60 0 20 0 
Wygake = 22000 — 22500 cm* x | 
AS =0,C5) u mpenenbubie yrue- 
BOMOpomp c v¥aKc— 24400 cm™?. 


Puc. 2. 3apucumoctb v"Gi° oT pactBo- 


Mputena. /—4-amuno-N-metundtanumny; 
7] — 4-anetunamuHo-N -metundranuMuy 
NoNe 79, 78, 76, 75, 69, 66, 49, 37, 35); 
[I] — o-metToKcHOeH30HHaa KuCcwOTAa 

NeNe 79, 78, 66, 32); /¥— amunonagr- 

eepHpomuH (NeoNe 69, 67, 66, 32, 25, 
2); V — gumetunamMHHoHapTsHpoquH 

WNoNe 66, 51, 44, 37, 32, 25, 19, 14, 7, 3, 

| 2); VJ — aueTunamuHoHadToipoqHuHy 
WNoNe 69, 66, 37, 32, 25, 7);V//— amuno- 
XNopMaseHHHmMHy (NeNe 69, 66, 40, 32, 
29, 25, 16, 6, 2); VJ J] — uuxagorexcua- 

SlamuHoMayieuHuMuA (NeNo 66, 48, 31, 

A119, 8, 6, 3, 2); 7X — axpuazuH (NeNeo 79, 

78, 76, 66) 
| 79 76. 73 695549 $030 202543 fe 
~—— Homepa pacmbopumened : 


| OrmerTuM, 4TO pa3JIH4HA B arperaTHbIX COCTOAHHAX pacTBOpHTeNeH BO 
WMHOTHX CJlyyanxX He MMeIOT 3HaueHHA. Tak, B TBEpAOM CMupTe — MeHTONIe — 
INOOXKeHHE CHeKTPa C/IyOPeCWeHIMH TO Ke, YTO HM B RHAKMX cnupTax. TakxKe 
iB TBeEpAOH CTeapHHOBOH KUCOTe CMeKTp cJlyopecleHUHH 3aHHMaeT TO Xe M0- 
OKeHHe, TO H B AKHDKUX KucuoTax. B TBepqOM AHMeTHIOKCaaTe HW B KUI- 
(KOM NMSTHJOKCaaTe CreKTPbI (blyopeclleHUMH TakxKe OKa3bIBalOTCA MOUTH 
JOMMHAKOBBIMH. 

| O6uHocTb elicTBHA pacTBOpHTemeH Ha CMeKTPbl BeCbMa Ppa3JIMUHbIX 
#BelLeCTB 3aCTaBJIAeT OTOPOCHTb OObACHEHHE BO3TECUCTBUA UX 3a CUT KaKHX Obl 
Af HM ObIlIo cnewuduyeckux cBaA3eH. B uactuoctTu, JIunnept u Moun (*) no- 
{Ka3aJ1M, YTO BOLOPOMHbIe CBASH HE ABAIOTCH IIpH4YHHOH, OOyCJIOBIMBaIollen 
jPaccmaTpuBaemyio OOULyIO 3ABHCHMOCTb CHeKTPOB OT pacTBOpHTeiA. O6pa3o- 
WBaHHe CBA3eCH MOMKET LaTb TOMbKO OTKJOHEHHE OT OOMelH 3aKOHOMEPHOCTH. 
iC pyro cTOpoHbl, ABHO BbIpaxKeHHad CBA3b H3MeCHECHHM CNeKTPOB HMeHHO 
Jc XHMMYeCKOH MpMpORoh pacTBOpHTesA, C HaJIMYHeM B MOJIeKyJIe pacTBOpH- 
jrens onpezemeHHOK dyHKUMOHAIbHOH rpynnbl, a Take MOUTH NOMHAaA He- 
jusmennocTs CNe€KTpOB B PaCTBOPHTeIAX AanHon XMMMUeCKON IPHpOMbl pu 
43HAUHMTeEJIbHbIX H3MCHCHHAX HX MAKPOCBOMCTB 3aCTaBJIAeT UCKaTb JeHCTBYIO- 


i 
* Mbl He HM@JIH BO3MO2KHOCTH HCIbITHIBATh BCe IPHMeHABIUHECA PaCTBOPHTeMH B WOCTaTOU- 
HO 4MCTOM Bue. IIpH mpoBepKe CNeKTPOB STAIOHHOFO BeMeCTBA B HeaIbHO YHCTHIX pacTBOpH- 
TCIAX MOMOKEHUA OTACIbHBIX paCTBOPHTeveli B WKasme GesycOBHO MOFYyT peTepleTb HEKOTOpEIe 
u3MeHeHHA. 
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NoNe & NoNe 
PacTBOpHTeJIb oS S PacTBOPpHTeJIb 
1.1. 3) n.0 
Fa) 
oS] 
as 
~ © | 
pee he tee ee lbs FN ee ep es eee 
Tlappt 26,5 0 43 Mertunasb 
4 n-TexcaH 24,4 24 4h LluksorekcaHoH 
2 H-OKTaH 24,4 24 45 XMHOJIMH 
3 UerpipexxJIOpHCTbIM yrvie- 46 Tiu6ytunopplli sup ce6a- 
poy 23,4 34 WHHOBOH K-THI 
4 OrTuseH XJOPHCTHIi 22,8 37 47 a-BpomHadrasiuH 
5 Usonponus 6pomuctTHh 22,9 40 48 o-MypaBbuHbh sdup 
6 Tonyon 22,0 40 49 Ilponusdopmuat 
3 | Bensou 22,4 44 50 Metusndopmuat 
8 Xsm0p6eH3071 22,3 42, 51 MsomacaaAHblii aubyerug 
9 Orusa OpomucTHli 22,204) 42,0 52 Tumos 
10 IIponun 6pomucrTpi 22,15 43,5 53 JiuaTHNOKC anaT 
we 44 Bpom6eu301 22,05 | 44,5 54 JluMeTHAOKCasaT 
t2= Jiuu3s0amMua. sup 22,05 44,5 55 Bexu3anbyeruga 
| 43 J\uusonponusn. sdup 22,0 45 56 JluxscpruaxpuH ruinuwepHHa 
44 AluesTus0BE asdup 22,0 45 57 Menton 
15 OruseH OpomucTplli 2159 46 58 IluksorekcaHoa 
16 AuHv30u 21,9 46 59 Br. OxTus0BbIi CuupT 
17 Cepoyr mepog BA Ty We TAG as: 60 Ilep. OkTHsIoBbih cnupT 
18 Ilponua xvopucrpli 2A On| als), 61 HMs06yTHAoBbii CNHpT 
19 J\uokcaH Aik 48 62 ByTusoBbii cnupT 
»20 Kamtbapa 24,6 49 63 Msonponusoppiit cnupT 
24 Meruanosplit abup 6exH30H- 64 CreapHHOBad KHCJIOTAa 
HOW K-TbI 24,6 49 65 Houuno0Baa KuCOTa 
Ae a-XsopHadTasuH 21,5 50 66 OTHJOBbIN CHUPT 
23 uoytundtranar 21,45) 50,5 67 TperTuunbit 6yTHJOBHIL 
24 7lumerundtagat 21,4 54 CnupT 
25 Xsopodopm PALO? 53 68 MonwosTHAOBbI sup 9TH- 
26 TpuH3THlaMuH 21,0 55 JICHTIHKOIA 
27 J\uaTHAOBLI siup Mavier- 69 MertusoBsbli cnupT 
HOBOH K-TbI 20,7 58 70 MacaaHad KucsoTa 
28 Tpu6ytundocdhat 20,7 58 74 @Mopmamug 
29 Mso0amusauetat 20,7 58 ek Bex3us0Bpbli cnuptT 
30 Bytusiaue tat 2057 58 713 Meno 
31 Ilponusanerat PAD AGS) alll atenia) 714 T auKOMb 
32 Orudauetat 20,65 | 58,5 78 YkKcycHad KACIOTAa 
33 AtleTasib 20565 ly 58,0 76 T auuepuu 
34 Hutpometan 20,6 59 ed MonoxaopyKcycHasw KHC- 
35 AueTou 20,55 | 59,5 nota 
36 Mawonosplit sup 20,5 60 78 Boga 
37 IlupuquuH 20,4 64 719 TpuxmopyKcycHad KUCcJIO- 
38 Beus3usauerat 20,4 61 Ta.* 
39 Auerouurpun 20,4 61 
40 IluHoKoHH 20,3 62 
44 Metua6yTHsIKeTOH 20,25 | 62,5 
42 YKcCyCHbIM aHruyApux 20,2 63 


* S ompeyemeHo no yelicTamio Ha cneKTp dsayopecuenuuu 4-aneTuamuHo-N-metunptan 
uMuya (CM. pHc. 2), 


mee HaYaO B MUKpocBolicTBax pacTBopuTema (5). K 3aks04eHHIO, 4TO onpé 
ACAAIOWLHMM MOJOXRKCHHA CNCKTPOB ABMAIOTCH MHKPOCBOMCTBa pacTBopHTe 
wieH, MpHxoquT Take Kosopep (°§). 


{Tlocrynune 
6 VII 1959 
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Jloxrnaann Akagemuu nayr CCCP 
1959, Tom 129, M5 


®H3HYECKAAH XHMHfA 


M. M. HOBJIEBA, TI. B. KO3JIOB u axagemuk B. A. KAPTHH 


PACTBOPHMOCTb TIPHBHTbIX CONOJIMMEPOB HA OCHOBE 
NOJIMCTHPOJIA HW AKPHJIOBOM KHCJIOTbI 


PaccMoTpeHHe HMEIOLIMXCA CBeJeCHHH MO CBOHCTBaM IIPHBUTbIX COMO/IMMe- 
OB AMHMbHOTO THMa MOKAa3bIBaeT, YTO STH CHCTeMbI OO/IaaloT cnewupuye- 
KHMH OCOOeHHOCTAMH. Tak, JaHHble MO TepPMOMe€XaHHy¥eCKHM CBOLCTBaM 
BHJCTEbCTBYIOT O TOM, UTO IIPHBUTHIC CONOJHMEPbI HacseLyIOoT TeMMEpaTy pbl 
1€peXOMOB HCXOMHBIX KOMIIOHEHTOB, T. €. WIA HHUX COXpaHAeTCA TemMepatypa 
eTeKMOBAHUA (T.) KOMMOHEHTA, HMelollero HaHGOosee HU3KYIO T. H3 JBYX B3H- 
#bIX, a TeMMepaTypa Tekyyectu (7;) onpewemseTcaA TemnepaTypoH TeyeHus 
KOMMNOHEHTa C HaHOovee BbIcoKOH T, (12). Oto o3Ha¥aeT, UTO MPHBUTHIe yya- 
‘TKH WH yuaCTKH OCHOBHOHM env BelyT ceOA B H3BECTHOM Mepe Kak He3aBUCH- 
MbIe COCTABJIAIOULHe, HECMOTPA Ha CYILECTBYIOULYIO MeKyY HHMH XUMHYe- 
eKyIO cBxi3b. AHaJIOrH4YHaA KapTHHa HaGwofaeTcH MB cuyyae UX CTPyK- 
ryYPHBIX XapakTepucTHK (°). 

OTH pe3yJIbTaTbI MPHBOAAT K HeEOOXOAMMOCTH TOCTaBHTb BOMpoc O TOM, 
ak cCJleflyeT paCCMaTPHBaTb MPHBUTbIe CONOJHMePbl C TOUKH 3PeCHHA OCHOB- 
HbIX TePMOJMHAMHYeCKHX NOHATHH U, B MepBylo OYepeb, C TOUKH 3peHHA NO- 
ATUA O KOMIOHEHTE. 

KOMMOHEHTOM, KaK U3BeCTHO, Ha3bIBalOT He3aBHCHMOe COCTAaBJIAIOMLee 
SBEILLECTBO CHCTeMbI, T. €. TaKO€ BeLLECTBO, KOTOPOe MOET ObITb H3BJIeCUeHO 
M3 CHCTeMbI H CYILeCTBOBaTb BHE ee (*). He Bpbi3biBaeT HHKaKHX COMHeHHH, 
i TO B culyuae Kora JA NpHBUBKH B Ka¥eCTBe HCXOQHOM CHCTeMbI GepyT No- 
WIMMep HM HEKHM MOHOMEep, TO HMeIOT AesIO Cc ABYMA KOoMNOHeHTaMH. AKT npH- 
MBHBKH €CTb XMMMUecKas peaKWHA, Pe3YJIbTaTOM KOTOPOH ABJIAe€TCA BO3HHK- 
OBeHHe XHMHYECKOM CBA3H MexJyY ABYMA nowMMepaMH. McxogHble Komno- 


yicucrembl. Ha OcHOBaHHH 3TOFO MbI BIpaBe pacCMaTPHBaTb CHCTEMY MPHBHTOTO 
HcomouuMepa KaK OJMHOKOMMOHeHTHY!O. CoxpaHeHve 2%e H3BeCTHOH HHAHBH- 
lyanbuocTn HCXOJHBIX KOMMOHEHTOB B IIPHBHTOM CONOJIMMepe BbI3bIBaeT CO- 
Junenua B BbILMeYKa3aHHOM (pOpMaJIbHOM 3aKJIIOUCHHH HM OHO, eCCTECTBEHHO, HY- 
bxnaeres B 3KCHe€PHMeHTaJIbHOH MmpoBepke. 

| CorjjacHo mpaBuy das Tu66ca, 4Hc0 KOMNOHEHTOB CHCTeEMbI HaXOQUTCA 
|B OmpefeseHHOl 3aBHCHMOCTM OT YHCa tas UM YMCA cTeneHeH CBOOOJEI. 
B3savMO3aBHCHMOCTb 3THX TPpeX NapaMeTPOB OObIYHO HCNOJb3YIOT C LeJIbIO 
OmpeeseHHA 10 H3BeECTHOMY UHCJy (thas HW KOMIOHEHTOB 4HCJa CTeMeHeH CBO- 
}Oonpt. OueBHAHO, YTO BO3MOXKHO PellIMTh HU Apyry!o saqayy — Mo uncwy cas 
4 creneneli CBOOObI, KOTOpble CTaHOBATCA H3BeCTHBIMH MPH U3yYeHHH JMa- 
|paMMbI COCTOAHHUA, HaliTH YHCO KOMNOHEHTOB cucTembl. J[MarpaMMbl COCcTOS- 
HHA JBYXKOMMOHEHTHBIX MOJIMMeEPHbIX CHCTeM ObIIH MOApoOHO Usy4e- 
HbI B psye paOoT, NOCBAULeHHbIX KaK TOMONOJMMepaM, Tak HM CONOJIMMe- 
Hpam (5-7), 

TpeXKOMNOHEHTHbI€ MOJIHMepHbIe CHCTeMbI TeOPpeTHYeCKH PaCCMOTPeHBI 
1B paOore Cxotra (°), re NpHBeeHbI OCHOBHbIe THNbI WHarpaMM COCTOAHHA 
}9THX CHCTeM. OKCHEPHMeHTaJIbHO TPCXKOMMOHEHTHbI€ CHCTeEMbI H3y4aJIHCb 


Bpéucregom (°) u Tlamxospim (7°, 1). 


| 
} 
} 
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Mop novarasiu,: Yro H3yy¥eHHe JHarpaMM COCTOAHHA MPHBUTbIX COMOJIMME 
PpOB HW CpaBHeHHe 9THX AHarpaMM C y2Ke H3BeCTHBIMH THMaMH MMarpaMM I 
3BOJIHT HAM PelUIMTb BOMPOC O YNCe KOMMOHEHTOB JIA MPHBUTOFO CONOJHMEp 
B KayecTBe OOBeEKTOB HCCJIEOBaHHA ObWIH B3ATbI IPHBUTbIe CONMOJIHMePbI NC 
JHCTHpOsa HW AKPHOBOH KHCIOTHI, NOJYYeHHbIe H MpeMBapuTeIbHO HCCIeM 
BaHHble HaMH pauHee (°). 

Kak 6blulo MOKa3aHO B paOoTe, 9TH MPHBUTbIe CONOJMMepbl HE PaCTBOPAro1 
CA B OOBINHO MPHMeHAeMBIX OPraHHYeCKHX PaCTBOPHTeMAX H XapakTepH3yto1 
CA JIMIIb BeCbMa OrpaHHYeHHOM PaCTBOPHMOCTbWO B alleTopeHoue, OeH3HJOBO 
cnupte u sTHIG6eH30aTe. I1pH 9TOM MpOllecc pacTBOPpeHHA NPOMOJLKaeTCA B TE 
yeove 24—48 uac. npH KkunA¥veHHH. OOpasylollveca pacTBOpbl Moce OxJIam 
e@HHA OCTAIOTCA. TOMOFeHHbIMH. 

Takoe moBeeHve MpPHBUTHIX COMOJIMMepoB B Mpollecce pacTBOpeHHA H| 
MNO3BOAeCT HCMOMb3OBaTb IPH H3Y4YCHHH AMarpaMM COCTOAHHA MeTOA, MPpHME 


Mt 


MC TN 


Puc. 1. J{varpammbl coctosHui: J — cHCTeMa: IPHBHTbIH CconoluumMep 

(I) — 6exsunospiit cnupt (BC) — meruaospili -cnupt (MC); /] — cucrema 

nomuctupon (IIC) —stuanaypat (JI) — x-6yTunoBEii cnupt (H-BC). 
A — o6macTb pactBopeHua; 5 — oOmacTb paccmoeHHa 


) 


HAeCMBIM IIA JBYXKOMMOHEHTHBIX cucTeM (°). [lostToMy Mbl MPHMeHHJIH MeTO, 
AoOaBseHHA OCa*Kaollero KOMMOHEHTa K PacTBOPy Mp NOcTOAHHOH TemMe 
patype (°). 

B KauecTBe pacTBOpHTedA Obl B3AT OCH3HNOBLI cnupT. PactBopbl npu 
BHTOFO CONO/IMMepa B O€H3HJIOBOM CIMPTe FOTOBUH MPH KMMAYeHHH B TeYeHHI 
24—48 uac. Ilonyyennble romoreHuble pacTBOpbl OXaKLalH U BbIepKUBaII 
IPH KOMHAaTHOH TemMmepatype 2—3 cyToK, mocjle 4ero K mpo6am pacTBopol 
ompeqeeHHOH KOHIEHTPallHu oOaBAIH OCaHTeb — MeTHAOBLIA CNUpT — 
HO NOABeHHA NOMyTHeHHA. MomeHT NOMyTHeEHHA OTMeYaICA MO CKa¥K) 
ONTHYeCKOH MVJIOTHOCTH, HaOOQaeMOMY C MOMOLLbIO (poToseKTpH4ecKor 
KOMOpHMeTpa. CelyeT OTMETHTb, YTO MPH CTOAHHM B CHCTeMe, cosepxKallel 
IPHBUTbIM CONOMMMep, OeH3HJOBbI H MeTHJOBbIN CHUPTE, HacTymaso pac 
cJloeHHe C OOpasoBaHveM AByx tas: (ba3bl pacTBopa MeTHJIOBOoro cmupTa | 
OeH3HJIOBOM CmupTe HM (a3sbl HaOyxero MPHBHUTOFO conomuMepa B G6eH3HI0 
BoM cnupte. Ilo H3BecTHbIM KOJIH¥YeCTBAM MPHBHTOFO ConomHMepa, 6eH3HuI0 
BOrO H M€THJOBOFO CNHDTOB B STOH TOUKe Ob PaCCUHTaHbI KPHTHYeCKHEe KOH 
IeHTPallMH CHCTeMbI MPH KOMHATHOH TemMepatype (25°). 

Haliqenuble 3HaueHHA KPHTHYeCKUX KOHMWeHTpalu pacTBOpOB MpHBUTEL 
COMOJIMMepoR C COMepKaHveM MPHBUTOM aKPUAOBOK KuCOTH 5 Hu 22% u3z06pa 
*KeHbI B BUe TpeyroubHAka ['u66ca uw mpeqcraBsenb! Ha puc. 1 J. U3 pucynx: 
ceqyeT, YTO KPHTHYCCKHE KOHUWEHTPalMH UCCeEMOBAHHbIX CHCTeM yKJaJbl 
BaloTCA Ha MpAMYIO, KOTOPad Ha4HHaeTCA Ha [paHH TpeyroubuuKa, Mepesaio 
uke COCTAB METHJIOBBIM CNHPT — OeH3HJIOBbIt CMMPT, H MPOXOAUT 4epe3 rpaH 
COCTaBOB: IPHBUTbIH CONOMMep — OeHsHoBHI cnupt. [1a o6oux nmpuBUTBl 
CONOJIMMEPOB MO/IyYaeTCA MpaKTHYeCKH OLHa NMPAMAaA KPMTHYECKHX KOHILCHT 
pallu, 4TO, BePpOATHO, CBA3aHO C OH3KHM COOTHOLICHH€M KOMMOHeHTO! 
B IIPHBHTbIX COMOHMepax. 
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liy)| Tlonyvenubie QuarpaMMul COcTOAHMA. Ad CHCTeM MpHBHTHI comomuMep — 
‘WW PHSHIOBLIM CHHpT — MeTHOBbIi CIMPT NOKa3bIBalOT, YTO JlaHHan cHucTeMa 
‘upfolanaeT OOH CTeMeHbIO CBOGOALI HM cocToHT H3 AByx (a3. Tlomp3yacb mpa- 
‘iifM1OM (as HM MpHHHMasd MOCTOAHHBIMH aBJIeHHe M TeMMepaTypy, MOxKHO 
WinpeeIHTb YHCO KOMNOHEHTOB B MCcaeqyemo cucTeme: 


k= | + p= 8, 


fie k — uvcio Kommouentos, f — 4MCNO cTeMeHeH CBOOObI, p — 4UCIO (a3. 
TakuM o6pa30M mosyyaeTca, YTO CHCTeMa H3 MpHBHTOrO conowHMepa, 
deHSHJIOBOrO H ME€THJIOBOFO CIIMPTOB COCTOHT H3 TpeX KOMMOHeHTOB. CyeqoBa- 
eIbHO, MPHBUTbIM CONOJIMMep Hy2%XHO pacCMaTPHBaTb KaK OJHOKOMMOHEHT- 


i 
iryio cucTemy. 


| IloqTBepxKAeHHeM STOTO pesyIbTaTa MOXKET CYKUTb CpaBHeHve MoOMy4eH- 
HOM JMarpaMMbl C WHarpaMMOH COCTOAHHA ABHO TpCXKOMMOHEHTHOH CHCTeMEI: 
hoaucrapoa (IC) — stunnaypat (OJI) — x-6yTunoBEm cnupt (a-BC), npu- 
@eqeHHoH Ha puc. | JJ (*). B yKa3aHHol cucTeMe B3aHMHOe NOBeeHHe KOM- 
IOHEHTOB AHAJIOrHYHO CJIy4aloO HCCeOBaHHOM HaMH CHCTeMbI, a MMCHHO: 
NOJHMCTHPOJ OrPaHHYeHHO PacTBOPAeTCA B STHMMAaypaTe, NPHBUTbI conmomH- 
Mep OrpaHHYeHHO pacTBOpsAeTcA B OCH3HJIOBOM CNHPTe; NOJHCTHPOJ He CMe- 
HMBaeTCA C H-OYTHJIOBbIM CIIHPTOM, TO Ke CaMoe HaGulOAaeTcA LIA MPMBUTOFO 
SOnOJIMMepa HM MeTHJIOBOrO cCMpTa; H-OyTHJIOBbIM CNHPT CMelIHBaeTCA Heorpa- 
HMUCHHO C 9THJJIaypaTOM; aHaJIOrH4uHadA KapTHHa HMEECT MECTO JIA OeH3HJIO- 
s0rO H Me€THJIOBOrO CNHPTOB. Ota aHasIOrHA MPOABJAeTCA B OHOTHMHOM Xa- 
pakTepe [MarpaMM COCTOAHHA CHCTeMbI: MOJMCTHpOJ — aTHNaypaT — 
(4-OY THJIOBbI CNHPT HW CHCTeMBI: MPHBHTHIH CONOHMep — OeH3HJIOBbIM CHUpT — 
/METHJIOBLIM cnupT (puc. 1). CaeqyeT, OfHaKO, OTMETHTb, YTO COACTb pacTBO- 
pa QA BTOPpOH CHCTeMbI 3HaUHTeJIbHO CyKeHa MO CPpaBHeHHO C NMepBoH, Tak 
iKaK PaCTBOPHMOCTb MpHBUTOrO conomMMepa orpaHHyeHa 2—3%. 

|. Tlonyyeuuple pe3yibTaTbl HH B KOeH Mepe He NpOTHBOpeyaT aHHbIM Tep- 
MOMe€XAHHYeCKUX WH CTPYKTYPHbIX HCCeOBaHHH, O KOTOPbIX MbI YNOMHHAJIN 
4Bbuue. [lo-BHUMOMYy, TePMOMeXaHHuecKHe HW CTPYKTYPHble CBOlCTBa oOOyc- 
IOBJICHbI JOCTaTOUHO OOJIbIMMH y4acTKaMH WeneH MpHBHBaemMoro NOJHMepa 
J NOMMMepa, Ha KOTOPbIi Beach NPHBUBKa. CnelMpuka TepMOMexXaHHyecKHX 
IM CTPyKTYPHbIX HCCeAOBaHHH CBOAUTCA K TOMY, UTO CyleCTByIOWlad XHMH4e- 
icKaA CBA3b MeKAY STHMH y4acTKaMH Lene He MpenaATCTByeT HM Tepeme- 
jujaTbea Gouee uM MeHee HesaBucumo. B mpoleccax ke pacTBOpeHHA, Kora 
|PaSHOPpORHbIe MUKPOyyuacTKH, CBA3AHHbIe XMMHMYeCKH, MOryT (bHrypHpOBaTb 
|JIMIUb Kak eA MHOe Lles0e, MPHBUTHIH CONOIHMep BeeT CCOA KAK OMHOKOMMOHEHT- 
Had CHcTeMa. 

3a 9THM celyeT Apyrol BaxKHbIM BbIBOL, 3aKJOUaIOULHHCA B TOM, 4TO 
/MpHBUTbIe CONOMMMepbI ANusbHOrO THMa BOOOMLE AOJMKHbI OTMUATbCA BeCb- 
|Ma MaJIOH PaCTBOPHMOCTbIO B paCTBOPHTeAX, B KOTOPbIX TOT MH HHOM CoO- 
CTABIAIOUH MOJIMMep MOXKeT XOPOUWIO PacTBOPATECA. ITO HM NOATBEPAMMOCb 
B paOoTe, mpoBeqeHHOH Hamu pauee (°). 


MockoscKHit rocyapcCTBeHHbI YHMBepCHTeT Tlocrynuaia 
um. M. B. Jlomouocosa 1 IX 1959 
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Jiloxnann Akaygemuu nayx CCCP 
1959. Tom 129, Ne 5 


PH3HTECKAA XHMH} 
B. WH. MJIKOXHH 


K CTALMOHAPHOM TEOPHH TENMJIOBOrO BAJIAHCA 
KOHHEHCHPOBAHHOH @A3bI NOPOXOB HU B.B. 


(I1pedcmaeaeno axademuxom B, H. Kondpamveeum 12 VI 1959) 


IIpu avasim3e TensoBbIxX mpoueccop B K-c:ba3se (KOHJeHCHpOBaHHOH pag) 
cTallMOHapHO ropslljero Mopoxa WJM B. B HCHOJb3yeTCA ypaBHeHnHe (7) 


AT” + cmT’ + W (x) + Rkqne—** =0 (1), 


c rpaHnuHbimMu ycuoBpuamu T (0) = 7; (mn60 T’ (0) =9) u T (co) =To, rae 
hK— KospuUHeHT TensonpoBofxHocTu; T—Temnepatypa (7;— Temnepatypa, 
ropsleH moBepxHoctu, 7) — HauaJIbHaA TeMMepaTypa); C— yeuIbHaA TenJoO- 
€MKOCTb pH MOCTOAHHOM j\aBJICHHH; —MaCCOBaH CKOPOCTb TropeHHsA; 
W = Ae—EIRT = pQxyumZe—/R? ynenbHad C OpOCTb TeMJOBbIZeeHHA B K-(pa3ze; 
0—MNOTHOCTh; Qxum— TeMJIoTa peakunu; Z— uacToTHbI cbakTop; k — Koap- 
(pPHUMeEHT MOrsOWleHHA MOTOKA JIYYHCTOH 3HEPrHH; Gr—NOTOK Jy4ucTo 
9HEprHH U3 e-*a3bi (ra30BolH (pa3bl). 

x-Da3a TOpAMero BeELECTBA YaCTHYHO PasJiaraeTCA, YaCTHYHO Aucnepru- 
pyeT B O-dpasy (AbIMora30By1o (pa3y) (°*). TIponext PasIO%KeHHA Vv H MpOUeHT: 
JMCneprupoBaHHA ww OpeeAIOT CyMMApHbI TenslOoBoK sdpPpeKT B xK-ca3se 
Quam = VQ) = (l— pv) Qo, vtu=1, roe Qyo—TennoBoK asaddpekT nomHoro’ 
pa3slO*wKeHHA K-asbl WM AMCMeprMpOBaHHbIX YaCTHIL (KaNedb) B O-cdase (Aa 
HATPOrJIMIePHHOBbIX WH MHPOKCHJIMHOBbIX MOpOXOB B YCJIOBHAX Bakyyma (?) 
Qxon = 80 Kan/r; y= 0,3; op 0:7, T. €5°Qo = Oran / VC ean ys 

Tlepspii uurerpas (1) ectb ypaBHeHue oOmlero TemoBoro OalaHca K-(pasBr: 


[o-e) 


CH (la eT Nhe oo \ Ae-EIRTdx +. ga, Go= r+ Guum+ Gn, (QO 


0 
re Jo=cm(T;— To) —ckopoctb Nornomenua rena K-a30i; g; = hp, — 
KOH]YKTHBHaA HM KOHBEKTHBHad Temiomepewqaya U3BHe; Jxum = MQxny = 


Z 
co 
AT EB 
= \ Ae—E/RT dx = \ Ae-F/RT _* ~ <6, (ar) —CKOpOCTb XHMHyeCcKOoro 
T Ss 


“na 


; Ps Ps 


4 
Bares (E/RTs;>1),  ga=8'ss9T,—ayuuctaa Tenmonepenaya, 


&w=\S 


Xa; €—CTeMeHb YEPHOTHI MWwlaMeHH; o—nocTosHHad Credana; 7.— Temme- 
patypa muiaMeHu. 
M3 onpegesenua mupHnb! xumuyeckolt 30nBt W (Axum) = W,/e nonyaum 


T een) bis Rr A 
ie = Y . ~~ 2 aM —- s XHM = 
XM des CRAs /E)1\n (CA yum | A.) > Tree =~ ®, Ee, In (. ae 


X\ 
~~} 38 —cTeleHb YepHOTEI Mopo- 


(aa x>] 
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2 
CkopocTb TenJIOBbIeseHHA B K-(pPase PaBHa dxum ~ oe Ae-E/RT sf, = 
Ss 


RT, \2 
hxmuW fs, E ) —...@1. 


Wtak, u3 ypaBHeHua TemoBoro OaslaHca (2) uMeem 


ait + Ixum + In aad RQ. + Axum 5 + e'eoT} (3) 
area 7,) = e(T, —T) : 


| [ns nmosyuenua cBa3v 9 (7) IpHrosHbl npHOmHxKeHHbIe pelleHuA ypaBHe- 
ua (1), 43 KOTOporo noKa HCKsHOUMM JyuNCTy!O Telvionmepemauy, yuTA ee 
febHO. Torya ypaBuenve (1) mnpuHBomutTcs K Ge3spa3MepHoMy BUY 


vo” +0’ + de? =0 (4) 
| PPaHHYHBIMH ycCOBHAMH v (0) =O (nan V0’ (0) = Us); v(occ)= E (T,—T;,)/RT3, rae 
- eile , amt. 5 ReQo (1 — w) EZ .—E/RT ies (5) 

s c?m?RT? A \ aT 


Ilapamerp 6— ananor napametpa JJ. A. ®panK-Kameneukoro Aa Terso- 
oro B3pbiBa (*); pOb WHPHHEI (AMaMeTpa) pearupytoullero BellecTBa 3/leCb 
rpaeT WIMpwua TenJoBoro coax Ay = h/cm. 

Pemenue ypaBHenua (4) v=v(8,v9,£) Ha NoBepxXHocTH MMeeT BHI 
H=0(5, U, 0), T. e€. cymlecTByeT CBH3b 6 = 8(v9) = 8(E(T)>—Ts)/RT>). 
N€JOBaTeJIbHO, 


ma Beets _ | (HEA WZ ener, _ 4/2 (aE), 6) 
: oDERP ONE AT) cl jy Re a) mae’ * 


pio © TowHOcTbIO NO MHORUTeMA CoBNagaer C BbIPaXKeHHAMM IA mM, NOWyYeH- 
: La A. B. 3enbygosnyuem (1) un A. H. Konmoropospm u ap. (?). 

| UncienHoe HHTerpHpoBaHue MoKa3as0, 4TO BUA TemnepaTypHoro Mpodusa 
\@ 3aBUCHT OT rpaHHUHIX ycuOBHii: a) v= —(v,+6) <0 (pom K-daspr 
! auuTembHa); 6) v.=—(vi+6)=0 (pom xk-dasbl HesHauHTesbHa); 
) v,=—(¥, +5) >0 (pomb x-tbasb1 mpeneOpexkumo Mavia), rye v,— KpH- 
isha TeMnepaTypHoro npodusia Ha MOBepXHOCTH. 

a) Popeune B BakyyMe (—v,<|v"|): vo” + de?=0. «Cumpaay pe- 
ieHHe ypaBHeHHA C MHXe€JIbCOHOBCKHM pellleHHeM (M0 oa cox paHeHHa. 


: e Tet 
WoToKa Telia), nMomyyHM: v-~—2Inch ree e), s=Di- Bie Sekai 
|| 2ReL, 
2 
yi 2D? — @ 2RIs Tak Kako, (txnn) ==). ehOn esau 
e(T_—T,)2E 
2 2 1,54 Rie N Ay ; 
Ve = ArchVe = ap) Waa ry U 6 ~ 0,422 (i) pel tae 


WameTp 6 MMeeT mpocTo He i CMBIC: ONpeweAeT KBalpaT OTHOLLIe- 
HHA \ByX MaclwTaOoB (TensoBoro cJlod hy K XHMHYeECKOMY CJIOIO Axyy)- 
} 6) Topenue B oOOmacTH BHICOKHX aBMeHuH (—v,>|v;)): 


+ de? = 0. CHoBa «clMBax» pelieHHe C MMHXe€JbCOHOBCKMM, moslyuuM 


, 


yy S 


E (Tae de) h, 

Oia edt +88), oY sien RT? es coe WG m= 

ApZ (1 =p) Qo —E/2RT, LAH um ee — 1 

V Tae . Tak Kak UV aie => itp TO ane = hy a as 
oo gs em piee 

Sita N38 ERT’ = hoe, . CuoBa NapaMeTp 6 xapakTe- 
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1. 7g BIRT 
Cpa3b napaMerpos «-(basbi c T's onpeyenena PopMyiaMu eas J 
: h 2 
B E/2RT {RSS Ah BARE xum _ CB" 5 yee 
Axum = Utxun = 7 & Pyle b= = GR e ‘, oe a Apz) 3 
2 P: q 
ToT xu pZRTS —E/2RT, _pPZRTs —E/2RT, ra AT, ( E Ve 
“ey ge Ee Sai 3 AARC ere ec 
= —E/2RT 
= BQo(1—p)e PR"s, qo =om(Ts —To) =6(Ts—To) Bes 
B o6ueM culyuae ypaBHeHve (3) uMeeT BUT 
—/2 °/2, —E/2RT E 
dnt Oem t%q  (eonst(4—H) + éonst (1—p) “Jes + e’eoT$ 4 
rq Oana o(T,— To) “ 
Bpeyem Mapamerppi TemoBoro OaslaHca K-(a3bl 
__ Ixum AT, & ( E i= Qo (1 — #) Pun 
mu = “a ome, (ater Rie TU Pe yaa | 
(é 
qs dQ, ApZRT? \ Gy none ealy 
18 Sg em (gk) os: CBRE (Ty Fo) 8 MP) Gott MONO Pe Ta 
B cTalwoHapHoM cuyyae CKOpocTH TopeHHA PpaBHbl pyr Apyry: 
m= Mm = m,= pe nents 2S Bo pees eke = By pes (c 


rae B, uv B,—MHOXKUTEIM MPONOPUWOHAIbHOCTH, BbIUHCJIAeMbIe MO PopMyd 
A. B. 3enbgosuya (1); Fy u E,—adpekTupuble SHeprwH aKkTHBalluA AI 
peakunit B O- u e-cpa3zax; T,; u T,—Temmepatypbl B 30HaX MaKCHMaJIbHOr 
‘TEMJOBLIJeICHHA B O- HM 2-(:pa3ax; Ny H Ng— dPPeKTHBHbIe MOPAAKH peakUM 
B O- H e-cpa3ax. OTciona 
pi Cbg. aT, _ mRTS RTS dp. 16 
fay > Cone’ apse ppg ape ( 

Ecam vcneprupopanve He MeHseTCA c aBseHnem (du/dP =U), nomy 
‘yaeM aHaJior ypaBHenua Knatnepona — Kaay3uyca id TemnepaTypbl KMMeHuS 
‘CieOBaTeJIbHO, 3aBHCHMOCTb TemmepaTypbl moBepxHocTH TJ, OT aBJeHH 
NPpHHUMMHAaIbHO OMHAaKOBa H pH 9K3OTEPMHYHOCTH HM MPH SHAOTeEPMHYHOCT 
peakuuii B K-cpase, T. e. dopMysia H. B. Sempgosuya Aa m(Ts) cipasel 
AUBa B OOOHX cuJIyuaAX. 

B oOmacTH BakyyMa TeMJsIOBOH NMoTOK B K-cba3y H3BHE CiajaeT NOYTH J 
HYJA, HW pw AOCTaTOUHO HH3KOM JlaBJIeHHH (JIA HATPOrJIMUepHHOBbIX HW NHPC 
KCHJIMHOBbIX TopoxoB ~ 40 MM pt. ct. (*)) TeMnmepaTypa mMoBepxHocTu 
‘CKOPOCTb rOpeHHA MepecTaloT CHH2KATbCA. TaKWM OOpa30M, pe3yJbTaTbI OMB 
TOB (*) NO CKOpocTH ropeHHa NMopoxoB Mo_TBepxaior dopmyzy A. B. 3ent 
AOBHYa HMCHHO MOTOMY, YTO TeMMepaTypa NoBepxHocTu 7; B OOULeEM cuy4a 
SaBHCHT OT JaBAeHua. Dopmyua (10) no_TBepxaeTcA SKCHepHMeHTOM (?) 
AaeT MeTOX u3Mepenna E u Z. 

Jlna TeMnepatypbl TeMHOM 30HbI (0-c:pa3bI) T, uMeem 

a Ex RTY . 
pimmSconst-e. 8 ot = (ty — th) => EP * (1 

B oOslacTH BakyyMa, corsiacHo opmysiam (10) u (11) c ymeHbileHHeM 
Temnepatyppl 7; H T, pesko cHuxKaloTcA. OgHaKO NafeHue TemnepaTyp mp 
KpalllaeTCA Ha HEKOTOPbIX MPeeJbHbIX 3HAUCHHAX Ts.5 Sol gH Uy ieee Ts, 
STO M COOTBETCTBYeT B Mpeeie MOJHOMY BbIKJIOUCHHIO BJIMAHHA WaBJeHusa J 

B culyyae BTOPHUHEIX BB, JIA KOTOPbIX MCXaHH3M JMCNeprupoBaHuaA TBEPIb 
"YaCTHIL WIM XKHAKHX KalleJb He OCYIIECTBIACTCA, HY2KHO paCCMaTpHBa’ 
‘TOJIbKO CBA3b M@X%KAY XapakTepucTuKaMu K- u O-cas (9). 

Haiifennaa 3apucumoctb 7,(P,) Mo3BOJIAeT OMpeeHTb Mpouve XapaKkT 
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\CTHKH K-(:pa3bl KaK (PYHKUMH OT AaBMeHua P uw NpoleHTa AucneprupoBaHUsA w: 


Be = = 
Hot pee =ZBy P 12/2 E2/2RT 2 = const: (1 Me ) QoP Mal? gE J2RTs 
Re yore Ee 2RT pZRT2Ba pial? 5 — Ex/2RT 2 
De (Petco ;: —s s Nof2 —E>/2RT, __ e 
yt” cB: = apt == const earner 
2(2— B/ORT: 
Gun = BoQy (1 —p) PHEW PPRM, 
\pZRT?B? E,/2R prel2 g— E2/2RT> 
=> prle— /2RT 2 = const —_——— .. 
ae (= % 


B= o6OsacTH pakeTHbIxX JaBsenuh (100—200 atm.) napaMeTppl. TenoBoro 
aNaHCa Axum WH & B MepBOM MpHOwMxKeHHM (8) NMOCTOAHHEI (pH p = const). 
Tak, A HHTPOrsMIepHHOBLIX HM MMPOKCHJIMHOBBIX MOPOXOB Oxyuu 0,70, 
= 0,15—0,20 u a, ~0,10—0,15 (?). OgHako QA oveHb OombuINx JaBse- 
uu (P— oo), Onarogapa pocty T;(P) (10) 

Qo (1 — p) cRTS 


Tet ae tua preter ORE Meeks Me 


a = 
XHM c(T,—T») 
Tina OWCHKH Oy, = Gn/ Qo BLIYHCIAMACb OTMEMbHO JyunCcTaA Tensonepeqaya 


Qn =e'eoT$ Kak (byHKUMA JaBseHua. CremeHb YepHOTEI nopoxa e’ = | — R’ 
(rae R’ — Kospduynext oTpaxkeHuA cBeTa OT MOBePpXHOCTH Nopoxa) paBHa 
0,9 (°). CreneHb yepHoTbI MaMeHH paBHa 


6 = e7 (1 — 28 yt) = e-MPMiSu(P)/RTs [1 ay (Se) 


ty ek Cue ON 


RT? 

re t, WH tg —OMNTHYeCKHE TOMI; %, H %—NOrloulaTebHble CMOcOOHOCTH 

tpenpt; M, u M,—cpequue MomekysiapHbie Beca cpeq; S,; u S,— pa3mMepbl 
[ee) 


ext 
)- uw e-ha3; 63x =\ —— dt. 

ak 
PacueTbl NoKa3aJId, YTO OTHOCHTEIbHaA BeJMUMHA JYYMCTOM TensonepeqaqH 
Ha = Qn /Jo AO MOABMCHHA MaMeHH B 2-ca3e MOUTH paBHa HyJI0, 3aTeM ObICTpO 
BospacTaeT, MocTHrad makcumyma (0,07—0,20) B o6nacTH aBueHui, rye 
sHacTynaeT MomHoTa cropaHua mopoxa (~ 50 aTM.), 3aTeM HayMHaeTCA MejVIeH- 
HbI cay, KOTOPbIi MpH BbICOKHX MaBJieHHAX MpOMCXOAHT MpHOM3KTeMbHO 
)POPaTHO MPONOPUHOHAbHO LaBJeHHIO. 
| B o6nactu ca6oro u3MeHeHHA 3HaYeHHH MapaMeTpoB TemuoBoro OalaHca 
B 3aBHCHMOCTH oT TemoBoro aipiekTa peakUHH B K-ase Qxyy BO3MOKEH 
imiOOOH H3 TPeCX BaPHAHTOB Oxym_ > Or, Lxum = Ur, Sxum << Op. Tak, Wiad rpanny- 


: A : 
bIX YCOBM ¥" = — (v, + 6) = OMOy4UM Oxnm cS ~SH PIER 0,07. 


| Teopuu, paccmaTpuBaroulde HarpeB K-*pa3bl JIMUIb 3a cCueT TeNsJONOABoNAa 
13 2-(pa3bli OXBATHIBAIOT OHH MpeMesIbHbIM ClyyaH ypaBHeHuA TeloBoro Oa- 
WiaHca &;—>1, O&xyn—>0, 20, Qxum = Qo (1 —p) > 0. Teopuu, paccmatpu- 
WBaIOlHe HarpeB K-(pa3bl JIMUIb MOCPeACTBOM XHMMMYECKHX PeaKI[HH Ha MOBepx- 
IOCTH TOPeHHA, OXBaTbIBAIOT [pyro Mpefesbubli cya ypaBHeHuA Tem0- 
oro 6 0 I OO, ea cts 7 keonua 
*80TO aJlaHca Ap > VU, Axum — 1, On —>V, UM 0 Ub s (yi p 
eurepa (°) mpHBOqUT K TpeTbeMy culyyaio, Kora %, — 1, yrOMpaKkTuueckH, 


YucTHTYT XUMHyeCKOH (bu3uKH Tloctynusio 
Axkaylemuu HaykK CCCP 11 VI 1959 


UMTHPOBAHHAA TIMTEPATYPA 


19.5. 3enbgonuy, KOTO, 12, 498 (1942), * 1. © Moxua, COopx. Ou- 
suka B3ppiBa, 2, 1953;11. ©. Toxua, JI. I. Pomogauosa,M. M. Bexos, COopn. 
@u3uKka s3appipa, 3, 1954. § 7. A. DpauK- KamenHenu ku it, KX, 18, 738 (1939). 
*A.H. Konmoropos, H.T. Metrposckui, H.C. [uckyuos, Broan. 
Mock. yuus., cexuua A, 1, B. 6 (1937). ® E. Sanger, Weltraumfahrt, 1, 4 (1954). 
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Jlokxagn Axagemuu nayk CCCP 
1959. Tom 129, Ne 5 


PH3HYECKAAH XHMH 


E. C. PYAKOB 


BJIMAHME HVHAMSSEPEHTHOLPO PACTBOPHTEJA 
HA ®H3HKO-XHMH4ECKHE TMPOLECCbI B PACTBOPAX 


(IIpedcmaeaexo akademuxom M. H. Kabaunuxom 15 VII 1959) 


CymlecTByeT OoJbilad rpynma MpoleccOB CHJIbHO 3aBHCALIMX OT CPpejit 
(COJbBOJIH3 THJONTHbIX aJIKHJIOB, PaCTBOPHMOCTb HEKOTOPHIX 9JIEKTPOJIMTOB 
HESJIEKTPOJHTOB VW [p.), OTHOCHTCJIbHO KOTOPbIX HeJIb3A MpPeNMOMOKUTb, YT 
WelicTBHe PacTBOPHTeJIA CBA3AHO C OOPas0BaHHeM KaKHX-JIMOO cielwMpuyeckH: 
COe,HHEHHH Me@XxKLy YaCTHWAaMH, YYACTBYIOMIMMH B Mpouecce, H MOVJIeKyJIaMI 
pactBpoputess (1). PaccmoTpHM BO3MOX%KHOCTb pacueTa STHX B:PPeKTOB B PaMKa: 
TeOPHH perysJAPHEIX pacTBopoB (*). C 9sTOH WesbIO HCHOb3yeM cJemyronle: 
BbIPaxKeHHe JIA KOMPPHUWeEHTa AKTHBHOCTH Y, PACTBOPCHHBIX YaCTHIL B pas 
OaBJICHHBIX PacTBOPax: 

1 2 
Rolie. = eee | Et — E‘? Gar Sy esol (v7) oes 
(Cue) c 
1 1 5 
—26f-EE()", (1 

(e 
rye AE,;— moreHiivasbHad 9HeprHA B JaHHOM paCTBOpHTesIe MO OTHOLICHHK 
K 4HCTOMY PaCTBOpsxeMOMy BelllecTBY, KOTOPoe BbIOMpPaeTCA B KauecTBe CTAH: 
japTuHoro cocTrosHHs; Fy, E., Vi, Ve—MOJIApHbIe SHEPrHH HU OObEMbI YaCTHL 
HM MOJIeKyJI cpeybl. KosdiduuveHT aKTHBHOCTH BBIUMCIAeTCA MO cbopmyde 
= Be f ae rye P,;—ynpyrocTb napa pacTBopeHHoro BelllecTBa Hay 
pacTBOpoM IIpH MowapHoK ome Ny; Py—ynpyroctb Mapa Ham YHCTHIN 
PaCTBOPeHHbIM BelieCTBOM. 

¥Y papuenue (1) MoxeT ObITb NOwyyeHO culexyiouyuM nytTem. Jlonycrum, utc 
V,=V.. Hua Toro uro6p mepenectH yacTHuy 1 u3 xu~KOcTH | B cpeny, 
HeoOxoguMo: |) uclapuTb ee, 3aTpaTHB sHepruio Ey; 2) o6pasoBaTb B cpene 
«bIPKy» MOJI€KYJAPHOrO PasMepa, 3aTpaTHB sHepruio EL, (npeynomaraetca (4). 
4TO SHEpriaA OOpas0BaHHA JLIPKH Oe3 HCNapeHHA MOJIeKyJIbI paBHa 3HeEprHy 
ucnapeHua); 3) mepenectu yacruny | us BakyyMa B 9TY «fbIPKy», MPH STON 


BbINeIHTCA 2Heprua 2E,. = SEE E. Ecm xe oGbembl V; H V. He paBHB, TC 
2HepruaA OOpas0BaHHA «IbIPKM) B Cpeze c O6beMOM V, OMKHA ObITh Mponop: 
ILHOHAJIbHa MOBeEPXHOCTH «jIbIPKHy E, ia 
S 

SHEPrMA BSAMMOJeCHCTBHA Me2KAy TbIPKOli w yacTuuel. B atom ypaBnenun (1 
OTMMYaeTCA OT OOBIMHOTO ypaBHeHHA TeopuM peryAAPHBIX pacTBopow (24) 

Ey ‘Ia Ee ay? Vi 1, */2 Vi \* 
atin) (ae) =e eel Fe) 28H FY". 


Cc 


°/s 
. CooTBeTcTBeHHO V3MeHHeTCA I 


See 
coriacHO KOTOPOMy 9HeEprHaA oOOpas0BaHuA mbIpKu FE, oe II PpONO PMO aJIbHE 
(es 


oObemy jbIpKu V,;, a He ee MOBepxXHOCTH. 

IlockouIbKy B TeOpHH peryAAPHBIX pacTBOPOB Mpeynonaraetcs, uTo MexK] 
YaCTHUaMH WU MOJICKYJIaMH Cpejbl OTCYTCTBYeT OPHEHTAallMOHHOe B3aNMOLelicT 
Bue, B ypaBHeHue (1) culeqyer NOAcTaBAATb He TeNMOTHI UcNapeHUA, saBucs 
1400 


(Me OT ACCOIMAlMH MOJIeKYJI B XUAKOH WH NapoBoh (bazax, a SHeEpruH Hecne- 
(PHYeCKOFO B3AHMOJeCHCTBUA. ITH BEMYHHbI MOFyT ObITb OMeHEHbI 3 MOCTOAH- 
x Baun-jep-Baanpea a; (E;~a;/V;) unu #%e U3 TemMMepaTyp KuneHuA 
<mgkocte T; (E;~ 7T;-const). PaccmorpuM HekoTopble IpHMeHeHuA ypaBHe- 
an (1). 
| 1. CompBponu3 TpeTH4HOrO xOpucTorO OyTHaa mMpeycras- 
jseT TIpHMep MOHOMOJIe€KYJIAPHOM peakWHH, yleJIbHad CKOpOcTb KOTOpOH mpH 
fepexoye OT BOJbI K ra3s0Bol tase yMeHbilaeTca Ha 18 mopsayKos (). Taxon 
“HWJIbHBIN asipPeKT cpebl He CBA3AH, OMHAKO, C XHMHYeCKMMH OCcOOeHHOCTAMH 
pACTBOPHTeNeH: Ha CKOPOCTb peakuHH He BuMAIOT pH cpegp (°), Mastble 
qoOaBKH BOJbI, YTO GAbIIO WOKa3aHO MPH W3yYeHHH peakUMH B MyPpaBbHHOH 
<ucsioTe (°,”); B TaKHX pa3JIMUHbIX B XHMWYECKOM OTHOINeHHH cpeax, Kak 


F 7] 
aKan’?/mpne% LULLED 
3D 


3D LS 
4d YA 
S 
2 
S 20 ND 
15 


15) LGVN ZOO AIG 295 nan 
ef Ve Vy 


Puc. 2 


WPuc. 4. Sapucumocts mMexyy yAeNbHOH cKOpocTbIO combBOMM3a (CH3)3CCl nu Koadbpunner- 
| TOM akTHBHOcTH (CHg3)3CCl; 25° 


Irena E a 2a . 


Puc. 2, PacTBopHMocTb KaK PYHKUMA MapaMeTpa aKTHBHOCTH HHAMdpepeHTHOrO pacTBopH- 


KKau/2 hs as 
21 ee (ra6n. 2). ] — pacrBopumocTtb ravuuna mpu 25° (14) B Boge (J), 
CM+MO\vIb /® 


‘| popMamuyle (2), MeTHoBOM cnupte (3), 9THMOBOM cnupte (4), ayetone (5) (Vy= 
|= 46,7 cm3/Momb). // — pacrsopumoctb CHsCOOAg mpu 25° (15) B Boge (/), MeTHOBOM 
| cuupte (3), sTHN0BOM cnupTte (4), ameToHe (5) (Vy = 51,2 cm3/Momb) 


*CH3NO,, C,H;OH, NH3, CH;COOH, ckopoctb peak nouTH ofMHaKosa (1). 
437TH ocOGeHHOCTH peaKI[HH yKa3bIBaloT Ha HWHAMpPpepeHTHOCTh pacTBOPHTeA 
| jjaioT OCHOBaHHe HCMOJIb3OBaTb IPH pacueTe CKOpocTeH ypaBHeHue (1). 
CorsiacHo TeopHu aOcoJIOTHbIX cKopocTel (*) BJIMAHHe Cpesb!l Ha yeJIbHy10 
|}CKOpocTb & MOHOMOJIeKYJIAPHOH peakIMH MepefaeTcA ypaBHeHHeM 


baby tt, (3) 


rhe %1 WH y+— KosdpPvuneHTbl AKTHBHOCTH peareHTa HM aKTHBAPOBaHHOrO 
|) Kkomnvuiekca; ky He 3aBNCUT OT cBOHCTB cpegbl. IlogcTaBisasa B (3) BbIpaxKenue (1) 
| AIA KOOpPPMUMeHTA AKTHBHOCTH Y; H aHaJIOrMYHOe BbIPaKeHHe JIA AKTHBU- 
poBaHHOrO KOMIWIeKca 


1 1 Vi. \*/s72 
RT Inte =| B¢—E2(>*) | (4) 


rye Es u Vi—MoNApHaA 9Heprua HM OOBCM AKTHBHPOBaHHOrO KOMIVIeKca, 
HW uckwioyad ky nOcpeCTBOM BBeJe@HHA KOHCTaHTbI CKOPOCTH peaKUHH B La3o- 
Bou (pase k,, HMeeM: 


RT In = 2ELV ES" (ELV E — EV) — EVE EVI). ©) 
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TlockosbKy 06beM AKTHBUPOBAaHHOFO KOMMVIeKca B Cy4ae MOHOMOMEK JAP 
HOM PeaKUHH JIMLUIb HeSHAYNTeJIbHO OTMMYAeTCA OT COBEMA HCXOJHOM MOJIEKY J 
(AsV = 2,8 cm’/Momb (1°) mpu Vy = 111,1 cm*/Monb) B NepBoM NpHOJIH2KeH 
MOXHO mpHHaTh V; = Vx. Torga ypapHenue (5) yipoujaetca: 


RT In = 26 (y+) (ER EL), ( 

Hcnomp3ys (6), momwysaem cbopmyuJly | 
hIg"h,. — lg k E. \ (iy, \'/ f 

lg he Heaton oH Nae re a Nie « 


rae ky— yesbHas CKOPOCTb peakKUMH B YMCTOM 2KH]KOM (CH,)3CCl, KkoTopa 
MOSBO/IACT PACCUHMTATb CKOPOCTh PeaKUHH B Tas0BoH dase NO ONbITHBIM ak 
HbIM JIA CKOpocTeH peakI\HH 
*KHKocTax (Tada. 1). [lpn pac 
PacueT yyembHoii ckopocTu combBonuga (CHs)sCCl_ ueTe oTHomeHHe E,/£;, Bxoyal 

B TasoBolt dase, 25° mee B (popmyvry (7),. 3aMeHeH 


f 
' 


Ta6anuna 1 


2 OTHOWeHHeM TemnepaTyp KHMeHH. 

g r+ |—lek*,| top TIpH aTMOcdepHOM laBsieHHH.’ | 

Cpena BP Sse a IIpu Hcnowb30BaHHH ypaBHe 

a to jp-cowst Hua (6) ymaeTca Takxe Nosy 

= YATb SMMHpPHYecKOe COOTHOILE| 

Hue YHHCTeliHa, MpHMeHAeMO: 

Bona 18,0 | 1.182 1,50 | 19.6 TIpH CpaBHeHHH CKOpocTeH COJIB) 

MypaBbuHaa KuCsIOTa 37, ae - fj x 

Tauuepun - 73.3 | 1,740 4°40 22.6 BOJIH3a PaSJIMHHBIX TaJIOH Hb 

Dopmamuy 39,9 | 1,495 4,33 18,9 aJIKUJIOB (20 a OObACHHTb ycKO. 
OTHAECHTHKOJIb 56,0 | 1,455 4,60 AL AG 13 

Metuaopbii cnupT 40,7 | 1,042 | 6,17 | 20,5 peHve peakilHH jaBseHHem (3%) 1 
HutpometaH ’ ’ > ’ ~ 

YxcycHaa KHCOTAa 57,0 ae Bit a ee ae peak BZ I 

Srunoppi cnuptT HOw ll Acs , ’ -KOM eCHTHb ¢ 

yee ots 38°2 | 07742 7°26 19° xe MIOHCHTHBIX DaCTBOPHTeJAx 

Tperauama xaopuersh | | | 2. BaluncmeHuve SHE PruHl 

6yTHa ; 5 , =a % 

Msmepeuo B rasoBol dbase (*) H 9KCTpanowsu- 19,542 B3AaUMOMCHCTBUA 43 KU 

POBaHO K 20° HeTHuUeCKHX WaHHbX. Me. 

* BpruncmeHo no WaHHbiM (8). KJiouad 3 ypaBHeHH (1) un (5 


** 1 
Baato x3 (2). mapametp E.Vé°, nmomyyaem JM 


HeMHOe COOTHOIWeHHe MexKy QyHKUMAMH cKOpocTH peakKIMH H Kop 
(puuuMeHta axTuBHocTH (CH;),CCl, Haxogaiteecs B cormacHy c 9KCMepHMeHTaJIb 
HBIMH pesyJibTaTamu (puc. |). SHauvenve Igy, B sTHNeHTMKONe OblIO paccuH: 
TaHO HaMH H3 KHHeETHYeCCKHX JaHHbIX, YUHTbIBAIOWIUX pacnpezesenne peareHTé 
MeKAY X%XHAKOH HM ra3z0Boh da3aMH B peaKUMOHHOM cocyye, B (CHz)sCC 
Igy, = 0 (craHylaptTHoe cocTosHMe), OcTambHbIe 3HaueHUA B3ATHI U3 padornt (22) 


TaOauna 2 
Oveprun HecnelH@uyecKoroO MexXMOVJIEKYAAPHOTO B3aNMONeHCTBUA B UNCTHIX 2KUMKOCTAX, 25 


E = = = ~ 

i a, /V5 woe Fa E; a4 /Vi os % 

>KugKocta i LOSE 4 KKANI Sie KugKocrs Kkan| kkan |> S s 

Mob |” Momp |>- ¥| S ® womp|® monp | ¥| 5 

oy (3) +o id 

Fs) Q 

Boga 6,80 7,42 0,994 Msonponusosnl cnupt 1308 — 0,642 
MypapbuHad KuCOTAa 9,32 — 0,909 N-MeTHJamuy nponHoHOBoki 

C,F,COOH _ _ 0,893 KHCJIOTBI — _ 0,633 
[auuepuu 12,60 — 0,848 TpeTu4uHbiit -6yTHIOBLIL 

®opmamugy 8,15 — 0,835 CUUpT 7,85 = 0,615 

OTHJICHIIHKONb 9,86 — 0,820 || Yxcycupiit anrugpugz 7,86 5,12 | 0,644 

Merusospnit cnupt 6,43 512 0,737 N, N-qumetuadopmMamug 6,63 -- 0,604 

Hurpometan lee9 — 0,715 AteTou 4,84 4,58 | 0,524 

bach h KucyloTa ae Lo ali Tpet-xnopueThlit 6yTum 5,85 — 0,504 

THIOBbLIH CNUPT ‘ 5 ,68 uoOKCaH 4,48 _ 7 
Ammuak 4,20 | 3:61 | 0/673 o : — 
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IcnoJb3yA MOuIOwKeHHe MpAMOH, HaxoquM £,=5,9 kkaJ/Momb wu Ex = 
24,9kkKaN/MouIb. Bombuioe pa3muune Mey 9THMH MapaMeTpamu 4H ompe- 
€MACT CHJIbHOe BJIMAHHE Cpejbl HA CKOPOCTb peaKILMH. 

 B ta6n. 2 conocTaBJeHbI 9Hepruv B3AMMOJeHCTBUA, PACCUMTAaHHbIe U3 KH- 
€THYCCKHX aHHbIX E; WM U3 NocTOAHHBIX Bau-yep-Baanbcea a;/V;. Mpu 
PpaBHeHHH 9THX BeJIMYHH CJIeqyeT UMeTb B BUY, UYTO NOCTOAHHBIe a; BbIUH- 
JAIOTCA H3 KPHTHYECKHX JaHHbIX UH, CJIEOBATeJIbHO, YUHTbIBAIOT accolHa- 
\MIO XKHKOCTeH B KpHTHYecKOH TouKke. Mero BbIuHCJIeEHHA ZHeEprHuii HecnellH- 
M4ECKOTO B3aMMOReCHCTBHA H3 aHHbIX [WIA CKOpocTeH coubBosu3a (CH;),CCI 
BoOoweH OT 9TOrO HefoctaTKa. B Ta6s. 2 npHBeqeHbl Take 3Ha¥eHHA 


ay.” XapakTepH3yloujve AaKTHBHOCTb HHAMpPepeHTHOrO pacTBOpHTes. 
APTOT MlapaMerp Mo CMBICJIy SKBUBaJIeHTeH MapameTpy pactBopumoctTu Tnapze- 
panna (*). 
| 3. PacTBOpHMOCTS. Rosouumnent AaKTHBHOCTH MaJlOpacTBOpHMore: 
WeellecTBa B HaCHILLCHHOM pPacTBOpe paBeH OOpaTHOH BesIM4YMHE PacCTBOPHMOCTH 
Wb MonsapHplx qouax yy= 1/N,. Aaa nesnextpomfros, coraacuo (1), cienyer 
pKULaTb BbiOMHeHMe fmMHeliHOH 3aBHCHMOCTH MerK]Ly V RT In(1/N,) w 


: (Vi/V-) ‘+ 1IpHuem HaKJIOH MPAMOH OWKeH GbITb paBeH 45°. Oror BbIBOL. 
hoxTBep»xTaeres Ha IIpHMepe pacTBOpHMocTH ruiwunHa (puc. 2). B camyuae 
#acTBopumMoctH CH;,COOAg (puc. 2) HM HeKOTOpbIX APyrHX 93JeKTPOJHTOB: 
Wak2%Ke HMCCT MECTO YETKO BbIPaXKeHHbIM MapaeH3M MEXKAY PacTBOPHMOCTHW: 
1 MlapaMeTpoM ELV! 

Bpipaxkato 6marogapHocTb um.-kopp. AH CCCP B. B. Boexpogckomy 3a 
OcyxeHHe padorHl. 


wy 


Bcecor3Hblii Hay4HO-HCCeOBaTebCKHH ’ Jloerynusio 
HHCTHTYT He(TeEXHMHYeECKHX MPOIMeccoB 15 VII 1959 


UWHTHPOBAHHASA JIMTEPATYPA 


| PoE ep Can your kK OvBy yt AI 127, 1058 (1959)en ad: Hildebrand, 
AR. L..Scott, Solubility of Nonelectrolytes, N. Y., 1950. 3M. apmapouos, 
4Bpemenue B MOJeKYyJIApHy!o TeopHio pacTBopos, M., 1956. 4 C. Taeccrou, K. Jle a g- 
ep, r..9upuHAr, ieee aOcOJOTHBIX cKopoctel peakuuh, M., 1948. 5 E. D. Hug- 
infe)s; J.'Chem. Soc., 1935, 255.- ° L.C. Bateman, E: Di Hughes, -J.. Chem. 
Soc., 1937, 1187. re Cn Bra tzelmiaineeee Ds Hughes, J. Chem. Soc., 1940, 935. 
HW’ A. BaiicOeprep, 9. Tl pocKkayop, 2) Po nen aK eee le Vell C; Oprannueckue 
pactsoputenu, M., 1958. ® B.D. Brealey,G.B. Kistiakowsky, C. H. Sta- 
luffer, J. Am. Chem. Soc., 58, 43 (1986). 1 E. A. Grunwald, S. Wins- 
tein, J. Am. Chem. Soc., 70, 846 (1943) SAG wheal 1engDselh oar Winstein, 
IJ. Am. Chem. Soc., 78, 2770 (1956). 4S. Winstein, A. H. Fainberg, J. Am. 
Chem. Soc., 79, 5937 (1957). Jo Buwehanan, S. D. Haman nm, Trans.-Farad: 
)Soc., 49, 1425 (1953). oA Tad MyeaMae enksionis aE yen @ orhine {bt Wie avi esa meat 
(Chem. Soc., 58, 2173 (1936). ™% H. A. d3amaiiaos, B.C. Wepus i, Tp. Kom. no 
jaHanuTuy. xHM., 9, 44 (1958). 
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Jloxxann Akagemuu nayk CCCP 
1959. Tom 129, Ne 5 


XHMHYECKAA TEXHOJIOFH, 


Usen-Koppecnongzent AH CCCP Ml. M. BYTHHKOB, B. M. KOJIBACOB 
wu A. C. MAHTEJIEEB 


O B3AMMOJIEHCTBUM 3Ca0-Al,0, H 4Ca0-Al,0,-Fe,0; 
C KAPBOHATAMH KAJIbIIMA WH MAPHHS 


Kap6onarTbl KasIbIlWa HU MarHHA, B BAe H3BECTHAKOB H JOJIOMHTOB, HMI! 
OOubWIOe MpaKTH4ecKoe 3HaYeHHe KaK MUKPOHANOJHUTeIH Wa WemeHta ('~9) 
Hamu uccieloBaHua NOKa3asIu, YTO 3TH KapOOHATHI ABJIAIOTCA HE TOJIbKO 3aME 
HUTe@AMH KPyMHbIX YaCTHIL KJIMHKepa B NOPTMAaHAWeMeHTe, HO H XHMHUECKH Pe 
arupyioT C aJIOMOCOJepKallLHMH MHHepasiaMu NopTsaHyuementa. Jia ucceyc 
BaHHA B KavecTBe HCXOMHBIX MAaTepHaJIOB HaMH ObIIH B3ATbI XHMHUCCKH YHCTHI 
CaCO;, MgCO, 4 CHHTe3HpOBaHHble H3 YHCTHIX OKHCJIOB KJIMHKepHble MHHepaJlt 
3CaO-Al,0;(C3;A) uw 4CaO-Al,Os-Fe,03(C4AF), xumuyecKHi cocTaB KOTOpBI: 
mpupeyen B Tada. 1. 


Ta6auna 1 . 


Cofep»k aHve OKHCJIOB, % 


" : 
oes A1,0, FeO, CaO CaO Cymma 

cBo6 
‘ } TeOpeTHUeCKU Sala — 62927 — 100,00 
3 CaO AlsOs | reghreno 39,12 ms 61,78 | 0,24 | 100,70 
; TeOpeTHUeCKH 20,98 32,86 46,16 = 100,00 
4 CaO-Al,Os Fe2Os{ haineno 20,06 | 34,70 | 45.35 Ms 100,44 


OObekTaMH UCCeMOBaHHA CAYKWIM yKa3aHHbI€ KJIMHKePHbIe MUHepaiibl 
a TaK2Ke HX CMeCH C yIVICKHCJIbIMH KaJIbIvemM 4 MarHvem. IloceqHHe BBOLMIHCI 
B KouuyectTBe 30% oT Beca cyxoli cmecu. MunepaJibl M UX CMeCH C KapOouaTaMl 
rufpaTupoBaJIcb B Bue cycneHsHit (T : 9K — | : 50) H nmactruunoro Tecta HOp 
MaJIbHOH TycTOTbI npu 20--5” B TeyeHHe 28 AHelt. PentrenoctpyKTypHbIli aHamH 
THApaTHpOBaHHbIX MpelapaTOB MOKa3aJl, 4TO HOBOOOPa3s0BaHHA, BO3HHKAatO 
ulMe mp ruqpatayuu 3CaO-Al,O; uv 4CaO-Al,O;-Fe,0; B mpucyTcTBuH yrue 
KHCJIBIX COJeH KaJIblMA HM MarHHA, CyUeCTBEHHO OTIHYAIOTCA OT MpOLyKTO 
ruApaTallMu YACTHIX CHHTC3HPOBaHHbIX KJIMHKePHbIX MMHepasioB. 

Kak oKa3aJl peHTTeHOBCKHH (cM. Ta6. 2) H Nerporpadwuecknit anaHe 
OCHOBHOH KpucTasiMueckoH aso mpoxyKToB rugpatayun C,A u CsA 
(puc. 1, cM. Bkseliky kK crp. 1057) saBaserca KyOuueckuli ruqpoamomuHa 
3CaO - Al,O;-6H,O(C;,AH,), c moka3aTesem cBeronpenommenun N=1,604-+0,005 
B 3HauHTeIbHO MeHbIIeM KOJIMYeCTBE 2TOT KPHCTaINOruypaT coxepxKHTCA 
rHpaTHpoBaHHbix cmMecax CsA wu C,AF c yraekucibiM MarHveM HM MOUTH 07 
cyTCTByeT B NpOykTax THApaTawun 9ITHX MHHePasOB c AoOaBKoli CaCOs. OJ 
HaKO B 9THX CMeCAX COMepeKUTCA HOBAA KPHCTaIMYeCKad chasa, MeKIMOCK 
CTHBIM PaCCTOAHHAM KOTOPOH COOTBETCTBYIOT JMpaKUHOHHbIe MaKCHMYM 
1,7: 3:76§ 2;85: 2512-2 42a 
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Ta6auna 2 


SKTJIOCKOCTHBI€ PacCTOAHHA HM WHTCHCHMBHOCTH JIMHUM THApaTHpOBaHHbIX MMHepaJOB u UX 
cmecelt Cc KapOoHaTamu 


100% 3CaO- | 70% 8CaO-Al,0, | 70% 3CaO- Al,O, % 4Ca0- eo ee eas 
ee si.O. So, Caco, $00 MeCOy | AlLOy FeO, sobs Colt anee Mecon 
I (ah OS 1 d, A / d, A 1 d, A I d, A 1 
. Ut COGS) |lnetOe © Diy lid @ Flt OsCua maou! ONC 
cp. 3,77 rons stl 0.c. | 4,43 Ce osals) Ca ronal cp. 
cp. OROZ Cp. 0,4 @ ono4 cp. |3,03 cp. | 4,43 ca. 
C0). 2,80 Avera eon till © Ogle So) Ane) Coy. | ead Cc 
Ce Zou oye 3,06 CDi leo OU c 2,41 cp. | 3,04 Cul. 
cp. 2,47 cu. 2,88 Cpr | 2,400 Weep. | 2,44 -% ep. oO, 1o, eel. 
0.C. 2 AD cp. 2,80 COe ten29) Ones Anes Coe W2nO |) wide 
0.c Deoo cp. Zl c 2,03 ONC, LAS Voigt ues ONC; 
40| cp PROS) cp. 2,00 Cpen ld afoSi i icpe |e 8501) Fema | 2, OUCH. 
,708| cp 2,04 cp. Ds cm. |1,704) cp. |1,644] cn. | 2,47 Cul. 
1,676} cp 1,940 cal. 2529 cide Mises 229) |) Cpe 
1,818 ca. 2,10 cp. PANG) cp. 
1,648 cur 2,03 cp. 2,03 cp. 
1,696 cp. 1,675] cp. 


M3yyeHve rMpaTHpoBaHHbix CycneH3HH NO, MAKPOCKONOM MOKa3aJio, 4TO 
Ta (ba3a KpHCTaJIM3yeTCA B Bue TeKCarOHaJIbHbIX MWIaCTHHYAaTbIX H HPOJIbua- 
‘IX KPHCTaJIJIOrHApaToB C NOKa3aTeAMH CBeToMpesoMMeHHaA Ng= 1,553--0,003 
{ Np= 1,527-L0,002 (puc.1 6, e). XapakTepHa mpevmMyulecTBeHHad KPHCTaJ- 
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F) 2B 180 OH : 
Bema MbCROEHUA Wo 3 bt 7 G00 
. 2. Tipounocrupie cBoii- Puc. 3. Tepmorpammb! ruy- 
ial GaGpdancs us CsA 4 paTupoBaHHbIx CsA u CaAF cc 
CaAF c jo6apkamu KapOoHa- jo6aBKaMM KapOOHaTOB Kavb- 
TOB KaJIbuMA H MarHHA IMA M Marna 


WIM3allMs 9TMX HOBOOOpasoBaHHli Ha MOBeEPXHOCTH 3epeH KapOOHaToB, B pe- 
3yJIbTaTe vero nocmeqHHe «oOpacTaioT» CpOclIHMHcA MCKAY co6ol, XOPOLo 
M KpHcTaswiaMH HOBO (a3bl. \ 
ee cpomree eee sa een HOBOOOpasoBaHHuli Mex Ay coOoH Hu Cc eee 
WaMH KapOOHaTOB KaJIbUMA H MarHUA, OYEBUAHO, MU ABIACTCA Ip H4YHHOK alee 
NpHATHOTO BJIMAHMA KapOOHaTHbIX jo6aBoK Ha (H3HKO-MeXaHHueckHe Be 
aJIOMOCOJepKallHX KJIMHKePHbIX MHHEpaJOB. Ha puc. 2 rpaduyecku u300pa 
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Keb! PC3YJIbTATHI IPOUHOCTHBIX UCMbITAHHA OOpaswoB H3 CA C,AF c 406af 
KaMH KapOOHaTOB KaJIbUMA HM MarHus. 
Ilpupeqennple Ha pc. 3 TepMOrpaMMbl PHApaTHpOBaHHBIX MpelapaToB Tak2k 
CBHJeTeIbCTBYIOT O TOM, UTO BBEeHHe TOHKOANCMepCHbIX KapOOHATOB KaJIbIL}} 
WJIM MarHus MIpMBOAUT K H3MeHeHHIO (baz0Boro CocTaBa NPOAYKTOB rufpaTallly 
aJIOMHHaTHBIX MHHepaJioB TMOpTWaHAIeMeHTHOTO KJIMHKepa. Tak, Ha TepMf 
rpaMMax rupaTHpoBaHublx cmeceli C;A u C,AF c kapOoHaTaMH KaJIbI\HA H Ma) 
HUA, KPOMe SHLOTeEpMHYeCKHX a9PPeCKTOB, COOTBETCTBYIOWMX HCXOJHBIM KO} 
TOHeHTaM, HaOsOMaroTcA 2HOTepMuyecKHe adpdpeKTbl pH Temmepaty | 
180 u 230°, oTHOCAMIMeCA K HOBOH rHApaTHOH case. ; 
Takum 06pa30M, C MOMOILbIO PeHTTEHOCTPYKTYPHO"O aHaJIN3a, MeTporpad)} 
HW [uddbepenUMaIbHOrO TepMOaHaJIH3a YCTAHOBJeHO, YTO TPeXKaJIbUHEBbIN AJ} 
MHHaT WM UeTbIPCXKAJIbILHEBbIN aJIOMOeppHT B Mpollecce THApaTalun BcTyMAaKl 
BO B3aHMOfelcTBHe ¢€ KapOoHaTaMH KaJIbILMA M MarHHA, KOTOpoe MpHBOR) 
K H3MCHeHHI1O (pasOBOrO CocTaBa MIPOAYKTOB ruApaTalMv 9THX MUHepaoB. IIpa} 
THUCCKH ICHHbIM P€3YJIbTATOM 3TOFO B3AHMOACHCTBHA ABJIACTCH YJIYUMIeHHe MI 
X@HHYeCKHX CBOHCTB KaK 9THX COCTABJIAIOULNX, TAK H NOPTJAaHAMeMeHTA B IeJ10}| 
JlaHHble peHTTeHOCTPYKTYPHbIX H ONTHYECKHX HCCELOBAHHH MOSBOJIAIOT CY 
TaTb, UTO MpOLyKTOM B3auMoselicrBua C,A u C,AF c yrvieKHCJIbIMH KaJIbILHe 
ABJIACTCA KOMIWIEKCHOe coequHeHHe 3CaO- Al,O;-CaCO,-11H,O, HageHud 
HCCeAOBaTeIAMU Tp KapOOHH3allHH THApaTHPYIOUIAXCA aJIIOMHHATOB KAaJIbILL 
yruieKHcIOTOH Boszyxa (3,5). 
Hamu uccreqopaHuaA moKasaJiH, YTO pH HOPMAJIbHbIX YCOBMAX 9 
COCIHHeHHe ABJIAeTCH CTaOHJIbHbIM, €@ HMCHHO, KYOHYeCKHH THpoaJiom. 
Hat C;sAH, B mpucyTcTBHH KapOoHaTa KaJIbI[WA MepeXOAHT B COeAHHEHI 


C,ACaCO;-Hy,. OfHako mp ruyqpoTrepMaJIbHOH OOpaboTkKe OHO pa3slaraeTCA F 
CrAT ge ie Cac On. 


XHMHKO-TEXHOJIOPHYeCKHH MHCTHTYT Tlocrynmuo0 
um. JI. MW. Menyeneesa 21 VIII 19593 


UWMTHPOBAHHAS JIMNTEPATYPA 


1P. P. Budnikow, M. I. Nekritsch, Zement, 20, Ne 9, 192 (1930); No 3 
694 (1930). # B. H. lOour, A.C. Wauteaees u gp., Ipom. crpour. matep., Ne 
(1940); Llement, Ne 8 (1947); Ne 3 (1948); Tp. Mock. xum.-rexHom. uucr. um. JI. VW. Meng 
yieepa, B. 14 (1951); B. 24(1957). 3? A.C. Tlautremees, COopH. wayuH. pa6or m0 BaxKYL 
matep., M., 1949; Tp. coBeml. 10 MpHMeHeHHIo BuOponoMosa B pom. crpouT. matep., M., 195 
4R.Turriziani, G.Schippa, La ricerca scientifica, Ne 19, 2792 (1956). © E> Graig 
son, J. Research, Nat. Bur. Stand. 61, Ne 1, 1 (1958). 
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Horuayer AkawqemMun nHayK CCCP 
1959. Tom 129, Ne 5 


rEOJOPH A 


M. M. BE)KAEB u B. A. KHS3EB 


HOBDIE JAHHbDIE O MPOMCXO)KAEHHW BPEKYHPOBAHHbIX 
YEN BOJUHAHCKOFO BYPOYFOJIbBHOFO MECTOPO)KAEHUS 
HA CEBEPHOM YPAJIE 


(ITpedcmasareno axademuxom J. B. Haauekunoim 25 VI 1959) 


| IIpu paspaOorke yrombuoro ropusonta B 1954 r. Ha TeppHTOpHN yruepas- 
besa Ne 2, pacnouloxkeHHOrO B WeHTpasIbHOK uacTH BomuancKkoro 6ypoyrosbHo- 
TO MeCTOPOKeHHA, OblJla BCKPbITa HapyWieHHaA 30Ha, B Mpeselax KOTOpOH 
VIOJIbHbIe WaCTbl H NPOCMOM NOPOA HAaCTONbKO CHJIbHO pa3sqpoGJeHbI u.mepe- 
MATbI, UTO B pATe clyuaeB Jake cleOB HX NepBHYHOFO 3aeraHHA He HaOwMIO- 
qaetca. Yruid B HaHOouee HapyUIeEHHbIX yUaCTKaX COBeEPLIeCHHO yTpaTHJIH CBO 
STpyKTypy HW MMeloT BHA cuaOO0 CIeEMeHTHPOBaHHOH OpeKyHH, cocTOAMeH U3 
im) PasHBIX pasMepPoB YIuisi HMOpoON. Ilnoujaqp pacnpocTpaHeHHa HapylleH- 
BIX yIvleli, HMCHY€MbIX B JlaJIbHeHIIeM OpekYHPOBaHHBIMU WIM OeccTpykKTyp- 
HbIMM, B HACTOALLee BPeMA OKOHTYPeHa TOPHBIMH paOotamu. Bonpoc o mpone- 
IXOKICHHH YKa3aHHbIx yrvieH JO MOCJeqHerO BpeMeHH OCTAaBaJICA JMCKYCCHOH- 
HBIM HW HepelueHHbIM. MccieqoBaHHA ABTOPOB MO3BOJAIOT MO-HOBOMY paccMoT- 
IPETh UX TeHESHC. 
| BomuaHckoe MecTopoxK enue, KaK H3BeCTHO, MPHypoueHoO K 1OXRKHOM uactH 
‘9PO3HOHHO-TeKTOHHYeCKON JenpeccHH, BbITAHYTOH B MepHJHOHaJIbHOM HalmpaB- 
lleHuH Ha 19,5 KM mp wupHYHe 2—5 KM. YIweHOCHOCTb CBA3aHa C P9dT-Jlel- 
HACOBbIMH OTJIOXKKCHHAMH, MpeCTaPJIeHHbIMH OOKCHTOBHAHBIMH YTJIHHaMH, KOH- 
|TOMepaTaMH H WecuaHHKaMH B HWKHEH YaCTH TOJLA MU yrOJbHbIMHM WlacTaMHu 
HC TIpCCOAMH aprHJIJIMTOB HW aJleBpOJIHTOB — B BepxHel uacTH. CyMMmapHast 
IMOU[HOCTb HX, B nmpefetax yruepa3pe3a Ne 2, mocruraet 450 M. OTaoxKeHua 
JCMATEI B BE AaCHMMCTPHYHbI€ CHHKJIMHAJIbHbIC CKlaqKH — CeBepo-3anafHylo 
fHOrO-BOCTOUHYIO, Ppa?OOIleHHble AHTHKJIMHAIbHbIM MOJHATHeEM. CkaqkKH MMelIOT 
JceBepo-ceBepo-BocTOouHOe mpocTHpaHHe. I[lopoqamu dyHAaMenta ABJIAIOTCH 
|cpeyeneBoucKne M3BeCTHAKH, YCTAHOBJICHHbIe CKBaxKHHOH Ne 478° Ha riry6u- 
lue 445 mM. YroJIbHbIM TOPH30HT, MepeKPbITHIN TOpdoM HM MeCdaHbIMH TIHHaMi 
JueTBepTHYHOrTO BO3pacTa, Ha MloulalH yruepaspesa Ne 2 umeeT MOLLHOCTE 
440—90 M. 
| 30Ha GOeccrpyKTypHbIX yruieH BbITAHYTa B CeBepO-CeBepO-BOCTOUHOM Ha- 
inpaBuenun Ha 1300 m mpu wupnue 300—400 m. B tTexToHnuecKoM OTHOMIeHHH 
}OHa 3aHHMaeT OCeBYIO YaCTb 1OFo-BOCTOYHOH (rlaBHOH) CHHKJIMHAaJIM, OCJIOXK- 
)HeEHHOM KPYMHbIM HaJBHTOM, NPOXOAULMM Yepes BOCTOUHY!O YaCcTb Jempeccun, 
| B36pocom — Ha soro-3amajle MecTOpoxKeHuA. OTMeYeHHbIe AM3bIOHKTHBbI HMe- 
{OT MOUTH MeEPHAHOHAbHOe MpOCcTHpaHue HM PacnOJOXKeHbl B HECKOJIbKUX COT- 
J HAX MCTPOB 3a IpesesaMu KOHTypa OpeKYMpOBaHHEIX yrvielt. 
| WVsyyenue crpoeHua HapylieHHOH 30HbI MOKa3bIBaer, TO YIM B mpesemax 
jee pasqpoOmeHbl BecbMa HepaBHOMepHoO. B oOfHUX Cy4uadx OHM MepeTepThI oO 
| PbIXJIOrO COCTOAHHA, B Apyrux —- mpeAcTaBseHb! OOJIOMKaMM pa3HOH BeJIMUH- 
\HbI. Hepegko cpequ 6peK4YnpoBaHHbIx yrvieH 3asleraioT riblObl WM Oomee Kpyn- 
HbIe OJIOKH JMCOMWMPOBaHHbIX, HO COXPaHMBIMHX CJIOMCTyIO TeKCTYpy yrvieH. 
‘BsavmMooTHoueHvA MexLy OpeKYMpOBaHHbIMM HM CTPyKTYPHbIMM yIvIAMU pa3- 
suuupt. B o6HaxKeHHOM YaCTH 30HbI YCTaHOBJIeHO 3aeraHHe OeccTpyKTYPHbIXx 
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yruiei MO, H€HapyLIeHHbIMH, WIM 2Ke cpeyM nocweqHUx. KouTaKTbl Mey Hk 
MH OObINHO CJIOXKHbIC, HO pe3KO Bbipaxkeubl. Ilo nertporpaduyeckomy cocTaB: 
OpeKYMpOBaHHble Iv COBePWeHHO HACHTHYHbI yIvIAM, COXPaHHBINMM CBOE 
MOHOJIMTHOCTh HM MomocuaTy!IO HIM JIMHSOBHAHO-NosocuaTyIO CTPyKTyPy.  - 

B KpaeBbIX “acTAX HapylWeHHOH 30HbI B pAe MYHKTOB XOPOWO BHAeH M€ 
pexom OeccTpyKTYPHBIX yrvieit B HeHapylieHHble. B OosbUIMHCTBe CTy¥aeB 9TO 
TlepeXO, MPOHCXOAUT MOBOMbHO Pe3KO Ha HEOOJIbUIOM PacCTOAHUH, HO OOBIYH. 
6e3 PasPbIBa CHJOMHOCTH HM COMpOBOKMaeTCA MEIKOM CKaqYaTOCTHIO THNAa Fog, 
pHpoBKu. Pexke B MpHKOHTaKTOBOH YacTH HaOwOJaloTcA COpocbl HW HajBHT- 
Cc Mano amMnmuTyow cmeuleHua. BOmu3H TakKUX JM3bIOHKTHBOB, a HHOra | 
BaJIM OT HAX 3aperHCTPUpOBaHE! cyYaH HakMOHA TviblO M OOKOB B CTOPOH 
IeHTpabHOM yacTH 30Hb!. Ilepexoy OpekyMpoOBaHHbIX yrvieHh B HeHapylIeHHb) 
HaQwNOLaeTcA He TOMbKO B WUCOMMPOBaHHbIX yYYaCTKax, HO Take B KPbIJIbA 
MOJOPHX CKNaqOK WH Ba OT TeEKTOHHYeCCKUX HapylWeHHH. 

Ha6mofenua B ycTynax FOpHbIx paOoT, paciO/O*KeHHbIX 3a MmpeelaM 
paCCMaTPHBaeMOH 3O0HbI, MOKAa3bIBaIOT, UTO OeCCTPYKTYPHbIe yrIM axe B Har 
Gouee JUCOMMPOBaHHbIX y¥aCTKaX He MOMb3y!OTCA pa3BHTHeM. B uacTHOCTt 
B 100—150 m k wry OT HapyllieHHOl 30HbI B yruiepaspese Ne 3 oveHb XOpom 
BUJHa aHTHKJIMHabHad CKslaKa Cc pa3Maxom KpblibeB 20 100 M, ocoKHeHHAa 
B OCe€BOH YacCTH HaJBHFOM, aaloulMM Ha BOCTOK Mo yrsiom 50° uw uMerOnIH 
aMIVIUTYLY CMeHLeHHA QO HECKOJIbKHX JeCATKOB MeTpOB. YIVIM 3/eCcb Tpellly 
HOBAaTbI, HO COBepiIeHHO He OpeKYHPOBaHbl WH TOMbKO BOJIH3H CMeCTHTeIA 3¢ 
MeTHO neperepTbI. Hecko.IbKo 102%KHee OHH axe y HAXBUTa COXpaHHJIH CBO Nef 
BOHaUaJIbHY!IO CTpyKkTypy. Ha ceBepo-BocToKe H lore HapyIeHHOH 3O0HbI yout 
HbIM TOPH3OHT CMAT B MesIKHe KpyTONafarollve CKaqKH, MeCTaMH OCJIOMKHeE 
Hble HeOOJIbUIMMH pa3pbiBaMH. Ho 3yecb Take OpeKYHpOBaHHA yrvieH H 
oTMeuaeTca. 

lirak, mpocTpaHcTBeHHoe pacnpocTpaHeHve OpeKYHpOBaHHbIxX yrvieH HE 
3aBHCHMO OT CKJIaquaTbIX HM pa3pbIBHbIX JMCIOKaUMH WM NoOMOKeHHe UX 
oOOWeH CTPYKTYpe MeCTOPOMMECHHA MO3BOJIAIOT CelaTb BEIBO O TOM, 4TO 
oOpa30BaHHH OeccTpyKTYPHbIX yrvleli TEKTOHHKA CYILeCTBeEHHOM pou He UI 
pasia,— JPpyrHMM CJIOBaMH, OHH cCOpMHpoBaIHcb He B Mpowecce ckaqyE 
TOCTH, a ocde ee MPOABJIEHHA. 

O6pa3o0BaHHe OpeKYHpOBaHHBIX YrvieH Heb3AH OOBACHUTb ABJICHHAMM pas 
MBIBa YIOJIbHOrO TOPH30HTA, TaK KaK OGOJIOMOUHBIM MaTepaJl COBepIIeHHO H 
OKaTaH HM He OTCOpTHpoBaH. Kpome Toro, TpyAHO MpeAcTaBUTb TakHe yCOBUs 
TIPH KOTOPHIX MPOHCXOAMO Obl paspylieHHe HW NepeoTomKeHHe NOpoA u yrse 
Ha CPaBHHTe/IbHO HeOOMbWION MIOWIaqu, MPHYeM BO BCIO MOULHOCTb yrOJIbHOr 
ropusonta. Hanmunve risi6 HeHapylIeHHbIX yruieli pasmMepom Jo 5—7 M B 6pek 
4YHPOBaHHOH YIOJIbHOM Macce TaK%Ke MpOTHBOPeuHT 3TOMY. 

Hapsaqy Cc BbIWIeH3/IOKCHHBIM CleqyeT OTMETHTb, YTO K MOMeHTY Hauyad 
2KCIYaTawHOHHbIX padoT Ha nove yruiepaspe3sa Ne 2 pacnomaraocb 03. Me 
Joe pasmepom 600 X 450 mM. Osepo 3aHHMaJIO WEHTPaJIbHY!IO YaCTb HapylieHHO 
30HbI, HMeIO OY€Hb KpyTble Oepera u JocTHrano riyOuHel 33 M. Top@avou co 
BOJIHSH BOMOeMa HM MO HUM MMEJI MOWHOCTh 10 25MU OBICTPO YMeHbIMAaJICA K Ne 
pudepuu Oo 1 M. Bonpmiaa rayO6una o3epa M0 CpaBHeHHIO C HE3HAYHTebHbIM 
pa3MepaMH HM ero KOH*UrypallUA TOBOPAT B MOJMb3Y TOTO, 4TO OHO OOpasoBaoc 
Ha MeCTe KapCTOBOH BOPOHKH, BO3HHKINeH B pe3yJIbTAaTe BbIleIauMBaHuA Je 
BOHCKHX H3BeCTHAKOB, MOXCTHMAIOUIMX YIJIeHOCHYIO TOJILY, H mpocayku nc 
cneqHeH. 

Takum OOpa30M, HepaBHOMepHoe OpeKUNpoOBaHNe yrvielt M COXKHbIC UX KOH 
TaKTbl C H€HAPYUICHHBIMM yIIAMH, WMPOKOe pasBHTHe MeJIKHX COPOCoB Hu He 
ABUPOB B lipefeax 3OHbI H KpyTOMalatolive KOHTAKTbI MOceqHei, HAKIOH 6c 
KOB H IJIbIO COHCTHIX yruleH i WeHTDY HapYWeCHHOM 30HbI, a TaK2Ke OTCYTCTBH 
ABNCHHH OPpeKYMpOBaHHA B AMCMOMMPOBAaHHbIX yYaCTKaX HM BOH3M TM3bIOHKTY 
BOB, 34 NIpefeaMM 30HbI, H OOpasoBaHue 03. Mamoro — Bce 9To no3Bomse 
chelaTb cilefyrouyee 3aksioueHve. B TeyeHve AJIMTeCIbHOrO BpeMeHH Mpoucxc 
AMO BbIUeaYMBaHHe MeBOHCKHX H3BECTHAKOB, MOACTHAaIOWMX TpHac-lopcKu 
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TJICHOCHBIC OTJIOKEHUA, B pesybTaTe Yero OOPas0BaJICA NMOASeMHbIM Kapcr 
}HAUHTEIBHBIX pasMepoB. B faibHeliMem Npousollen OFpOMHbIM MpOBa, KO- 
Popbili MIpHBe AUCOWMpOBaHHbIi KHMMepHCKOH CKsMayaTOCTbIO yFOuIbHbIi 
(OPH3OHT K OCeLaHuI0, Apoblenuio M paspyeHHIO BO BCIO ero MOUIHOCTb. Cre- 
fleHb paspylIeHHA, Kak 9TO CJIEMOBaO OMKUAaTh, OblJlIa HepaBHOMePHOH NO MIO- 
ald, UTO OSYCOBMEHO HeEOLMHAKOBOH MpocadKOl OTACbHLIX OOKOB MU pa3- 
MTHCM M@IKHUX PaspbIBOB THNa COpocoB H HaBHroB. Bo3sMoxKHO TakiKe, YTO 
ocueLyiollWe TEKTOHWYeCKHe ABYXKeEHUA YCHJIMIM WHTCHCHBHOCTb ApoOmeHHA 
hyrseii H MOpol, M YCOXRKHUIM B3aMMOOTHOMIeHHA HX C HeHAPyWIeHHbIMM O10Ka~ 
WM YrOuJIbHOTO TOpH30HTA. 


TopuHo-reomornuecKHit HHCTHTYT Ilocrynusi0 
Ypaapexoro dumuana Akazemuu HayK CCCP DNAS I09 


- 
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Jlorsagnr Akagemuu nayr CCCP 
' 1959. Tom 129, Ne 5 


TEOJIOVHS 
H. ©. BJIACOB u A. J. MAKJIYXO-MAKJIAH 


HOBbIE JAAHHbIE MO CTPATHFPA®HH KAMEHHOYTOJIDHbIX 
OTJIOMKKEHHH fOro-3ANAMHOFO JAPBA3A 


(I1pedcmaeneno axademuxom JI. H. Mlep6axoeum 15 VI 1959) 


KameHHoyrouIbHble O6pas0BaHHA, B COBPCMCHHOM MIOHHMaHHH UX oObema, 
JOCTOBepHO OblIM ycTaHOBJeHbI B JlapBase B TpHAWaTbIX rofax TeKyuero CTO: 
setua. B 1932 r. B. WU. Tlonos (°) orHec K HHKHEMy KapOoHy «CMHJIMTOBYIO 
CBUTY S:py3HBHO-OCaMOUHBIX MOPOA MH BbIeTH, KPOME TOPO, MAHIOKCKYIO CBM; 
TY 3@/ICHOKaMeHHBIX 2cby3HBHO-NHpOKJacTHYeCKHX OOpa3s0BaHHi, He oOnpe 
JesIAd ee BO3SpacT OMKe, YeM cpeqHenaseo3olcKHH. Tlos3qHee H. I]. Epmaxor 
(1938 r.) u Il. H. Ka6anos (1948 r.) nozrBepqusId HHxKHeEKAaMeCHHOYTOJIbHBIF 
BO3PaCT CNHJMTOBOH CBUTbI, a WAHJYKCKYIO CBHTY OTHECJIH YCJIOBHO K CHJyp 
HM JBOHY, IpeAmosarad, UTO OHA 3aMellaeT 0 MpOCTHPaHHi0 H3BECTHAKH C (bay- 
HOM cusypa — cpegquero jeBona. H. TI. Baacospm (1) nAnKCKaA CBUTa Obiwla. 
OTHECeHa K HWKHeEMY KapOoHy HM K HH3aM CpeHero KapOoHa Ha OCHOBaHHH On- 
peleleHul (payHbI H3 OOJIOMKOB H3BeCTHAKOB, 3aKJIIOUCHHBIX B 3TOH CBHTE. 

[Jomumo mepeyncuieHHbIx Mopoy Zo 1934 r. K o6pa30BaHHAM KapOoua, ruaB- 
HbIM OO6pa30M BepXHero, MPHYHC/IANH MOM[HbIe TeppHreHHO-H3BeCTHAKOBBIE 
TOJMH, 3aJleralollwe Ha 3eJICeHOKAMCHHBIX MOPOMaX HECOTaCHO UH pa3seueHHBIe 
B 1932 r. B. HW. Monospm (°) na pay caut. B JambHeliiem, B CBA3H Cc Onmpeslese- 
HHAMH (ayHbl, cofep*KallleicA B STHX TOLAaX, OOBEM NOPOL, OTHOCHMBIX Kk 
KapOouy, peskKo coKpalaica. Tax, B 1934 r. B. K. JIuxapes (*) mpumen xk 
BBIBOAY OO apTHHCKOM BO3pacTe CacbeTapOHCKHX H3BeECTHAKOB, CUMTABUIMXCA, 
Ha OCHOBaHHH onpeselenHi cpayHht ©. H. Uepxpmmesyim (7), BepxHeKaMeHHO- 
YTOJIbHBIMH. 

B 1935 r. F. A. Lyrkesuy nu M. A. Kasmuixosa (7) npousBeiH JaibHelmee 
coKpalleHie OObeMa KAMCHHOYYFOJIbHBIX OOpas0BaHH Ha JlapBase, oTHeECA K 
M€pMM “YapbIMAapHHCKylO CBUTY, NOACTHIAIOULy!o CadeTapOHCKHe HSBeCTHAKH. 
OHH >Ke BoepBble JoKasaiu dbayHucTHyecKH MpucyTcTBue Ha JlapBase oTm0Ke- 
HUM cpeqHero Kap6oua. Ilocme pa6or sTux uccreqoBaTeueli K CpeqHemy H Bepx- 
HeMy KapOOHYy CTaJIM OTHOCHTb MaJIOMOU[HbI€ H3BECTHAKH, COlep2Kallue cu0L 
KBapleBbIX KOHTIOMepaToOB. CulekyeT OTMeTHTb, YTO MOMOKeHve TpaHH, cpel- 
Hero M BepXHero KapOona H KapOoHa HM NepMH (tbayHHCTHYeCKU OOOCHOBAHO OBIIC 
c1a60. B onyOmMkKoBaHHbIX JO CHX NOp pa6oTax, Kpome Toro, NpuBOLUTOCE 
BeCbMa MaJIO€ KOJIMYECTBO *bayHbl U3 OTMOXKeHHH KapOona. 

C 1954 r. Ynpapuenne reouoruu H OxpaHbl Heap mpH Copere Munucrpor 
TamkCCP mposoqumo Ha lOro-3anaqHom Jlappase copmecTHo c reojoraMn 
JleHuurpayckoro yHuBepcuTeTa TeoOro-cbeMOUHbIe paOoTbI, OCYLLECTBIAIO- 
umMeca H. [. Baacoppim npu yuacruu UV. B. Tippxpanopa u A. A. Kammua. 
OTHMH TeOMOraMH KaMCHHOYTOJbHBIC OTJOXKeHUA ObWIH H3yYeHHI Ha yuacTKe 
mexyy Kut. Ioron wa wore u p. Bosruna Ha ceBepe, B noso0ce AIMHOL OKONC 
130 km. IIpw stom Oplo0 coctaBeHo 10 JeTaIbHBIX paspe30B KaMeHHOYTOWIb- 
HbIX OOpasoBaHuit. CoOpanuble oprannyeckue OcTaTKH Opin usyyeunI A. JI. Mu- 
kmyxo-Maksaem (BogopociH, cdopamuHudeps), B. JI. Pomuyespm, A. Jlap- 
pycesuuem (pyrospt), B. C. Coxonossim u B. Jlemomycom (ra6y.arTsI), 
B. 1. Bonrnnpm (6paxnonogpl), KOTOpbIM MpHHaqiekaT MpHBOXMMbIe HuKe 
ompeqeeHHus, 
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B aHHOw craTbe coobilawTcs pe3sysbTAaTh MpPOH3BCAeHHEIX HCCIeLoBaHHit. 
a OCHOBe H3y4eHHA cbayHb! B Oro-3anagquom Jlappase B HacTosIlee BpeMa 
AYHMCTHYECKM NOKAa3bIBaeTCA HaMUMe MOUTH BCero paspesa KaMeHHOYTOMb- 
pli CHCTeMBI. 

Huxuui kap6on. B ocnoBaHHw KaMeHHOYFOJIbHEIX OTOKEHUI 
ACMOaraloTCA 3eIeHOKAMCHHbIe NOPOAbl, WHMpOKO pacnpocTpaHeHHble Ha Jlap- 
3e. CpeJH 3e/eHOKAMCHHBIX MOPOA, Kak OTMEeYAJIOCb, BHIJeIAIOTCA JIB CBUTEI: 
WIMTOBAA WM MAHJOKCKaA, B3aMMOOTHOUICHHA M@XKY KOTOPbIMH He COBCeM 
CHbl, XOTA CXOJCTBO UX CcocTaBa HM cbayHMcTHYeCKHe JaHHble MOSBO/IAIOT Mmpel- 
)NOKUTH, YTO OHH ABJIAIOTCA Coulee HIM MeHee CHHXPOHHUHBIMH. 

| Cruiutopaa cputa B Oacceline p. O6u-Xbipak 3aseraer HecormacHo Ha cpel- 
eeBOHCKHUX M3BECTHAKAX HM MpeAcTaBeHa MepecavBaloulMMUCA 3eJIeHbIMH U 
PPbIMH MOpPHpUTaMu OCHOBHOrO cocTaBa H UX TydaMu UM coMIMTamu. B cBure 
DAepKaTcA KPyNHble JMHSbI M3BeCTHAKOB. B sTUX JMH3aXx B GacceliHe pp. O6u- 
ibipak u Bosruna Olin ompeseseubl cpequHe- H BepxXHeTypHeiicKHe copaMuHu- 
eppi: Eotuberitina sp., Hyperammina sp., Glomospiranella sp., Carbonella 
. spectabilis Dain, Tournayella aff. minuta Lip., Plectogyra sp. u Kopamupi 
Ooppt A. X. Kacapcxoro u B. II. Jlosuepa) Caninia cylindrica Scoul., Ste- 
ophrentis delanouei (Edw. et H.), S. ex gr. konincki (Edw. et H.). 

Kpome Toro, B NOJOOHBIX 2e JIMH3ax B Ooee BbICOKHX YaCTAX paspesa ITOH 
"BUTbI ObIJIH YCTAHOBJICHbI BOLOPOCJIM HM topaMHHUdepbl Bu3elicKoro Apyca — 


Xoninckopora cf. inflata (Koninck), Hyperammina elegans Raus. et Reitl., 
\rchaediscus moelleri Raus., A. aff. kolymensis M.-Maclay, A. subcilindri- 
lus Br. et Pot., Cribrostomum eximium Moell., Endothyranopsis crassus 
brady, E. compressus Raus. et Reitl., Eostaffella mediocris Viss; Kpome To- 
0, BH3e-HamiopcKHe Kopasubl — Lithostrotion junceum Flem., L. caespito- 
um Mart., Palaeosmilia sp., Chaetetes boswelli Herich, Syringopora cf. 
Heticulata Gold., S. ex gr. ramulosa Gold. u 6paxuonogzp — Gigantoproductus 
Hf. superior (Jan.) var. hemisphaeroidalis (Jan.), Phricodothyris lineata 
NMart.), Striatifera striata Fisch., Spirifer trigonalis (Mart.). 
| B Bepxoppax p. O6u-XbiIpak B H3BECTHAKAX, ABJIAIOILHXCA, CKOpee Bcero, 
WH3aMH, B BEPXHHX YaCTAX 3TOM %Ke CNUJUTOBOHM CBUTHI ObIIH HaliweHb! Hype- 
qammina sp., Archaediscus (?) sp., Bradyina ex gr. cribrostomata Raus. et 
WReitl., B. venusta Reitl., Eostaffella sp., Staffella cf. pseudosphaeroidea 
Dutk., Schubertella obscura Lee et Chen, Profusulinella parva Lee et Chen, 
P. ci. staffellaeformis Kir., P. (Aljutovella) sp., cBugerebcrByroulMe 0 m03]- 
HeOalllIkHPpCKOM WJIM JlaxKe PaHHEMOCKOBCKOM BO3pacTe BMelalollHxX Mopod. 
| Yuntpipad HaxowkKeHve TypHelckoH cbayHbl B HH3aX CMHMJIMTOBOM CBUTH, 
;BH3€-HAMIOPCKHX (POpM B Oovlee BBICOKHX €@ YACTAX, a TaKKe OalliKMPCKUX WI 
HHKHEMOCKOBCKHX (bopaMHHUdep B BEPXHHX, BePOATHO, YaCTAX Paspesa CIIH- 
MTOBOH CBUTHI, CulelyeT BpeMA ee OOpasoBaHHA ONpeeATh Kak CpeqHee Typ- 
He — HWKHAA “acTb cpeqHero KapOoHa (HMYKHHM MOCKOBCKHH spyc?), ¥TO He- 
IKKOJIbKO H3MeHACT CYLUCCTBOBaBIIHe JO CHX MOP MmpecTaBJIeHMA O BospacrTe 
CMUJIMTOBOM CBUTHI. 

TInHmKcKad CBHTa MpelcTaBleHa MepecavBaloWlMMUCA 3e/IeHOKaMCHHBIMA 
TypoOpekuuamu HM MOpdpuputTamy, TydbamMu c OGMOMKaMH UH, perKe, JIMH3aMH U3- 
IBECTHAKOB. M3 OOJIOMKOB H3BECTHAKOB B TYPOOPeCKYHAX NAHJYKCKOM CBUTbI 10 
Ip. IIanmx, B 5 KM 1ox%KHee KMWI. SbIrap, H H3 MpOCMOeB H3BECTHAKOB STO Ke 

BUTEI mo caio Kamali-Kyxna OpluiH onpefeneHb! cbopamuHndeppl — Hyper- 
ammina cf. elegans Raus. et Reitl., Archaediscus vischerensis Grozd. et Leb., 
Propermodiscus sp., Plectogyra sp., Eostaffella mosquensis Viss. u Opaxvo- 
inomp1 — Pugnax pugnus (Mart.), cBHeTe/IbCTBYIONIMe O BH3e-HaMIOPCKOM BO3- 
pacTe H3BeCTHAKOB HM G6oslee MOJIOJ0OM Bospacte (BepXH HMKHerO — HWKHAA 
"acTb cpeqHero Kap6OoHa) BYJIKAHOreHHO-OGOJIOMOUHbIX MOPOA, BMel{arolulux 
OGJIOMKH 39THX H3BeCTHAKOB (?). 

Cpequnh u BepxuHuf kapO6on. Ha semenokamenubix mopo- 
Wax HecorlacHO WIM C BUJMMbIM CorsacveM 3aJlerajoT H3BeCTKOBUCTHIe mecua- 
HUKH MW aJIeBPOJIMTHI WIM KOHTWIOMepaTbl, Nepexofalllve BBepxX MO pa3spe3y B 
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pasHooOpa3Hble U3BeCTHAKH (OpraHOreHHEle, OOJMTOBbIe HM KPHNTOKPMCTadJy 
yecKue C JIMH3aMH Xaslteqona), MouHocTHIO oT 90 Zo 210 m. B HekoTopbix cay 
yaatX TePppHreHHble MOPOAbl B OCHOBAHHH paspe3sa OTCYTCTBYIT. 

B 9Tux mecuaHukaX H H3BeCTHAKAX CosepxKaTca (c caMOro MX OCHOBAaHHE |} 
lo BepxoB pa3pe3a) m03,HeMocKOBCKHe cpopamunudepst — Staffella pseuds) 
sphaeroidea Dutk., St. aff. moelleri Ozawa, Ozawainella mosquensis Raus} 
Profusulinella prisca Deprat, Pr. librovitchi Dutk., Fusulinella ex gr. coly 
niae Lee et Chen, F. praebocki Raus., F. eopulchra Raus., Eofusulina binom} 
nata Putrja, Putrella ex gr. braznikovae Putrja, Fusulina mosquensis Raus} 
Protriticites sp.; 6paxuonogp — Martinia praeglabra Sok., Meekella exim} 
Eichw., Neophrycodothyris asiatica Chao, Rhypidomella cf. michelini Eve| 
le, Spirifer ex gr. tegulatus Trd., Choristites latiangulata E. Ivan., Brachy 
thyrina ex gr. strangwaisi Vern., Marginifera timanica Tschern., Echinocoy) 
chus elegans M’Coy, u Kopasupi — Jakovleviella ex gr. lissitzini Fom., Ci 
ninia nosovi Fom., Bothrophyllum ex gr. pseudoconicum Dobr., Petalax 
maccoyana E. et H., P. vesiculosa Dobr., P. lisitschanskensis Fom., Can 
phophyllum dobrolubovae Jak., C. domheri Fom., Axolythophyllum sp. ¢ 

Sra (ayHa CBUJETEIbCTBYeT O MIPHHAIeKHOCTH BMEULaOlUX MOPOR K Bep? 
He€My MOCKOBCKOMy sApycy. 

Ha onucaHubix H3BeCTHAKAX COracHO 3aleralioT OObINHO MeCuUaHHCTHle Hi} 
BeCTHAKH (KPHMTOKPHCTaJIM4YeCKHe OPraHOreHHO-OOJIOMOUHBIe), HMeIOULHe HHO! 
Ja B OCHOBaHHM MpocsIOH KOHIIOMepaTOB HJIM HM3BeECTKOBHCTHIX NeCuaHHKC| 
c KBapleBoli rasbKoH. B sTHX MeCUaHHKax OblIM HalieHbI BepXHe€KAMeHHOYTOM 
HbI€ KOPaJJIbl H MepeoTsoxKeHHbIe BepxHemockoBckKHe Fusulinella sp. O6ura 
MOULHOCTb BC€X 3THX NOpoA u3mMeHsAeTca OT 95 Fo 190 om. 

B u3BecTHAKaX COJepxKHTCH HEMHOFOUNCeHHaA cHopayMyecKH BCTpeyak 
wlaaca bayHa: opamunudeprl Ozawainella sp., Schubertella obscur 
Lee et Chen, Fusiella sp., Quasifusulina compacta Lee, Triticites sp 
Pseudofusulina sp.;  Kopaasapt— Sestrophyllum sp., Bothrophyllur 
cf. aequale Fom., Lophophyllidium ex gr. complicicollumelatum Fom 
Caninia nosovi Fom., Caninophyllum sp.; 6paxuonognr — Schizophoria jure 
sanensis Tschern., S. morganiana (Derby), Buxtonia subpunctata (Nik 
B. kalitvaensis (Lich.), Marginifera septentrionalis Tschern., M. involut 
Tschern., Neophricodothyris asiatica Chao, Choristites nikitiniformis Ozaki 

Ha ocHOBaHHH H3yYeHHA 9TOH (payHbl BO3PaCT H3BECTHAKOB He MOXET OBIT 
OnpeyesieH TOUHEe, YEM BEPXH€KAMEHHOYTOJbHbIM, H COOTBETCTBYET MKEJIbCKC 
My sApycy B nonHMaHuH A. JI. Muxmyxo-Makaaa (°). 

Ha o1loxKeHuAX BepxXHero KapOoHa COBepLIeHHO COrlacHO 3aJleraioT meps 
CKHe, IpHyemM rpaHulla 9THX JBYX CHCTeM, 0 HallHM JaHHbIM, MpOXOUT B 
MHOrHX CJly4adX BHYTPH OHOOOPa3HbIX H3BECTHAKOB H MOBCeMECTHO He CO! 
majlaeT C pe3KHM H3Me€HeHHeM B COCTaBe NOPOL, KaK 9TO CUHTAaIM MpemumecrByK 
miMe ucciegqopatemu (°,*). Tak, B paspesax y ku. Wloron, Ce6ucypx, n 
pp. Cader-rsip u BosruHa rpaHuia Kap6oua M MepMH MpOBOAUTCA B H3BeC: 
HAKaX MO MOABJICHHIO HOROsapuu u Schubertella sphaerica Sul., npuuem yx 
B 50 M BbILUe STOO COA NOABIIOTCA (POPMBI, XapaKTepHble [WIA cpemHeli wacT 
KapauaTbipcKoro sapyca Wepranpl: Quasifusulina karavanensis M.-Maclay 
Paraschwagerina aff. pseudomira M.-Maclay, Parafusulina aff. ferganica M 
Maclay u ap. B ro Ke Bpema, B3aBeJOMO BepXHe€KaMCHHOYFONbHbIX OTIOKEHUA 
Halero paliOHa, OXapaXTepH30BaHHbIX KOpadsamu, Schubertella sphaeric 
Sul. u Nodosaria sp. orcytersyror. B yKa3aHHBIXx BbIlIe paspesax K MepMCKC 
cucTeme oTHocaTca 150—900 m usBecrHaKos. B octasbHbIx paspesax (pp. 3: 
rap, XopHJvK) rpanuiia KapOona H nepMu MpoBoOsNTCA NO KpoBle XapakTepHO! 
KOPasJIOBOrO TOPH30HTAa, COMeprKalllerO BepXHe€KAaMeCHHOYTOJbHbIe KOpasWt 
M COBMAafaeT 3eCb CO CMeHOH KapOOHAaTHEIX *alluli TeppHreHHbIMH, B KOTOPb 
HavfleHbl THMMYHbIeE MepMCKHe qdopamMuHHdeppi: Geinitzina, Pseudofusulir 
ex gr. alpina Schellw., a rakxe Opaxnonogn Spirifer lyra (Kut.) u gp. 

BpBo pn: 1. O6pasopanne 3eneHOKaMeHHbIX NOpod Mpoucxoyuso BO 
pesOK BpeMeHH OT TYPHe JO cepeQMHbI cpefHero Kap6oHa, Torya Kak paH 
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IpeMNONarasocb, YTO YaCTb H3 HHX CPOPMMPOBalacb B CHJIypHHCKOM UM JeBOH- 
KOM mepvogax. B cBa3u c 3TUM TpeOyeT CHelHaIbHOrO paccMOTpeHUA BOMpoOC 
) BOSpacTe OJIM3KHX MO COCTaBy 3e/IeHOKAaMeHHBIX mopogx CeBepxoro Ilamupa. 
| 2. Kamennoyroububle o6pa30BaHHA JlexKaT, MO Kpaiinei mepe B paspe3ax 
BHTHKJIMHaJIbHBIX CTpyKTyp (p. OOu-XbIpak), c HeCormacHem MH mepepbiBoM 
a CpeJHeMeBOHCKUX OTIOKeHHAX. BepxXHHH JeBOH MH, BO3MOXKHO, HU3bI TYPHE 
Baecb OTCYTCTBYIOT. 

3. Crenyiounli mepepbis, OTMeYeHHbIi MecTaMM HeCormacHbIM 3a/leraHHem 
BepXHerO MOCKOBCKOrO Apyca Ha Goulee ApeBHUX OOpasO0BaHHAX, B OCHOBHOM, 
BePOATHO, MPHXOMMTCA Ha HH2KHEMOCKOBCKOe BpeMa. 

4, [panulla BepXHero MOCKOBCKOrO H PKEILCKOTO APycoB MosyuuJa cay- 
MMCTHYeCKOe OOOCHOBaHHe HW MPOBOAUTCA pH MOMeBHIX UCceLOBaHUAX HOO 
RB TIOMOWBe NeCUYaHHKOB HIM KOHTJIOMepaTOB, KaK 3TO peknOarasocb paHbie 
(?,°), 1460 10 NOABJCHHIO B BepxXHeli YacTH KapOoHaTHOM cepuuH Kap6ona nec- 
HUaHHCTHIX H3BeCTHAKOB (pp. XopuwK, Bosrnna). OnHako Halo MOLYepKHyTb, 
‘YTO B STOH KapOOHaTHOH CepHH MeCcTaMH OGHAPYy2KUBalOTCA MpOCJOW KOHTVIO- 
MepaTOB, BCTpeyalollWecd Ha Pa3JIMUHbIX CTpaTHurpadwuecKHX YPOBHAX, 4TO 
JCHJIbHO CHH2KaeT HX WeHHOCTb AVIA YCTAHOBJICHHA MPM NOMeBLIX HCCeLOBAaHHAX 
|MOJOKCHHA TPaHHIbl BePXHeEFO MOCCKOBCKOFO H PKeMbCKOFO APyCoB. 


JlennurpaycKHli rocyJapcTBeHHbIi yHHUBepCHTeT Iloctynuso 
uM. A. A. )KqaHoBa 12 VI. 1959 


WHMTHPOBAHHAS JIMTEPATYPA 


1H.T.Baacos, Tp. Jleu. o6m. ecrectsoucn., 70, 8.1 (1959). 27.A.qyrkesuy, 
\M. A. Kaamutkosa, Co6opx. Tamx.-Ilamupcx. axcn., 1935, M.—JI., 1937, crp. 799. 
3T. A. Ly tKesuy4, [po6s.cos. reon., 7(1937). 45. K. JIuxapes, JAH,4,Ne3 
(1934), A. 0. Muxkayxo-Maxaain, JAH, 120, Ne 1 (1958). UB Bis INO 
|/moB, C6opH. TamxuKcK. komiuekcH. akcn., 1932, JI., 1933, crp. 323. * ©. H. Uep- 
Hbimes, Tp. Teom. kom., B. 104, 1914. 


1113 


Joxnaygn Akagemun nayrk CCCP 
1959. Tom 129, Ne 5 


TrEOJOrHA 
r. A. JMUTPHEB 


BHYTPH®OPMAILHOHHBIE PA3MbIBbI B HHTHHCKOM 
YIJIEHOCHOM CBHTE 


(IT pedcmaeaeno axademuxom J. B. Haauekunom 22 VI 1959) 


Vuruuckas yruenocuas cputa Muta-KoxkumMckoro paloua B 1OxKHOM YacTH 
Ileyopckoro Oacceiiua Obluia BbIqemena B 1947 r. (*). [lo yuudunnpoBaHHol cxeme! 
nepMH Ypasa uTipuypamba, mpuuatow B 1956 Tr. B Tr. CBepA0BcKe, HHTHH- 
CKO CBHTe€ COOTBETCTBYe€T BEPXHEBOPKYTCKaA CBHTa BOPKYTCKOH CepHH KYHTyp- 
ckoro apyca. O6uladt MOUHOCTb CBATHI 6H3Ka KO00M. IInacroB padouert 
mMoutHocTH 11. Bce oH HMewoT CIOX*KHOe CTPoeHHe. YOJIbHbIX NPOMJIAaCTKOB Hepa- 
Oouell MOLLHOCTH HaCUHTHIBaeTCA Oosee COTHH. OT HwKEeIexKalleH BOPKyTCKOU 
CBUTbI HHTHHCKaAd CBUTa OTJIMYaeTCA OTCYTCTBHEM MOPCKHX CJIOCB. 

Baarojlapx HaJIM4MIO MHOTOUMCJICHHBIX WaxT Ha MHTHHCKOM MecTOpoxKJe- 
HHH IlaXTHbIMH TeoJOraMH YFOJIbHble WiacTbl H3yYeHbI Ha OOJIbIIHX BCKPbITbIX 
m1oulaqAx, a BMelllarollve MOpOAbl 3aOKYMCHTHPOBaHbI B MHOFOUHMCJICHHbIX 
KBepliiJiarax, MpOceKaloulHxX TOJIMLH Mek yriacTun. 3 

CHHreHeTHYeCKHe Pa3MBIBbI YFOJIbHbIX IJIaCTOB B MHTHHCKOM CBUTe He Ha- 
OultoAaIWcb. OMHTeHeTHYeCKHe Pa3MbIBbI YFOJIbHbIX IJaCTOB — JOBOJIbHO Ua- 
cToe sABJIeHHe (*), OHH OTMe¥aIHCb HeOJHOKpaTHO B MuiacTtax NeNe 10, 9 u 7. 

CHHreHeTHYeCKHe Pa3MbIBbl ABJIAIOTCA XapPaKTePHOH OCOOeHHOCTHIO TOJIL 
Mex]lymuiactui. MoxkHO BBIJe@IHTb NATb CJlydaeB pa3JIH4HOrO XapakTepa mpo- 
ABJICHHA Pa3MbIBOB B NOposax MexkAynuacTuu (cm. puc. 1, /—YV): 

I. Ha caoucrsix apruvuiuTax, coflepxkallMx KOHKpelMu ruiMHocuyeputa, 
C ABHOM MOBePXHOCTbIO Pa3MbIBa JOMATCA MOJIMMMKTOBbI€ NeCUaHHKU C MOXO 
BbIPaKeHHOH KOCOH CJIOMCTOCTbIO, COJepKallHe OTMBITHIC TIMHOCHepUuTOBHIe 
KOHKPelHH B MOHW2KCHHAX MOBePXHOCTH pa3sMbIBa. B stom culyuae COBepIlleHHO 
OYeBHAHO, UTO HMEJI MECTO Pa3MbIB BOJHBIMH CTPYAMH, YHEeCIIHMU TOHKHH me- 
JIMTOBbIN MaTepHaJl HW OCTABHBLIHMH MOUTH Ha MeCT€ KOHKDPellHH TIMHOCH- 
Repura. Ha pasMbiro NOoBepXHOCTH HWKeeKallero OCaKa B BOHOL cpese co 
BP€MCHEM OTJIOXKMICA MecuaHbI ocaoK. 

II. Ha cnoucrsix aprumiuTax, cojlep»kalllMX KOHKPelMu, PpaKOBHHbI mpec- 
HOBOJIHBIX MOJIJIOCKOB HM peKHe OCTAaTKH pacTeHHH, 6€3 pa3MbIBa 3aJleraroT 60- 
Jee KpyNHOsepHHcTble noposel. BemwwunHa 3epHa WHOra AocTuraeT JOBOMbHO 
KPYNHBIX Pa3MePOB, a H3pekKa Jake BCTPevalOTCA OTIeJIbHbIe raJIbKH KPeMHH- 
cTbIx mopog. J[aee BBepx NO paspe3sy MPOHCXOAUT 3aKOHOMepHOe yMeHbIIeHHe 
pa3MepoB 3epHa OCaKa BIVIOTh LO OObIMHOFO CJIOHCTOTO aprusJIuTa, 3aeraro- 
ulerO B OCHOBaHHH. 

B jaHHoM cilyyae MocTeneHHoe yBeM¥eHHe KPYNHOCTH 3epHa OCalKa Hedb- 
3 OObACHATH MOCTENCHHbIM YBeJIMYCHHCM HHTCHCHBHOCTH JBHXKeCHHA BOHOL 
cpeAbl, TaK KaK OHO BbI3BaJIO Obl Pa3MbIB OOJIee TOHKOZCPHUCTHIX HWKeIeEKa- 
IMHX OCALKOB. OUEBHAHO, UTO 9TO OODACHACTCA H3MEHEHHEM XapakTepa OcalkKa, 
ero COPTHPOBKOli B Mpollecce JBHKEHHA 10 MYTH W3 O6acTH 2po3HH K ObsacTH 
OTJIOMKEHHA. 

II]. Ha momumuxtoperx mecuaHukaX C ABHOMi MOBepXHOCTbIO PasMbIBa 3a- 
JleraroT TaKKE NOJIMMAKTOBbIe N€CUAHHKH C PIMHHCTbIM H H3BeCTKOBO-rIMHUCTHIM 
IKEMCHTOM C Pe€KHMH PIMHOCHJeEPHTOBbIMH KOHKpellHaAMH, Oouee MHOrOoUnCTeH- 
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IMA Y MOBEPXHOCTH Pa3MbIBa H HMeIOWLMMM pasHooOpasHyio OpHeHTUpoBKy. 
|pOMe KOHKpelMH H3peyKa BCTpeyaloTCA yrvloBaTble KYCKH CJIONCTHIX apruul- 
MTOB H aJICBPOJIMTOB Ppa3MePOM B HECKOJIbKO JeWMMeTPOB B momepeuHHKe. 
PHEHTHpOBKa CJIOHCTOCTH B STHX Tibi6ax pasHooOpa3Ha. Crouctocth B mec- 
aHUKaxX oTcyTcTByer. B peqkux cilyuaix HaOsofaeTcH ca6oBbipakennas 
aKJIOHHAA WIM KOCaA CJIOHCTOCTD. 

_ Tlepeuncnenupie ocoOeHHocTH mecuaHHKOB MO3BO/IAIOT TOBOPHTb O TOM, 
© B JaHHOM Cily4yae MMe/IO MeCTO ABHXKeHHE HEKOTOPOFO CJIOA MecuaHO-rIH- 
AucToro ocay{Ka, B KOTOPOM BO B3BeIICHHOM COCTOAHHH ObIIH BKJIOUCHbI KYCKH 
fa3MBITHIX CJIOMCTHIX OCAKOB, elle He CHJIbHO JHTHUUMpOBaHHbIX. Ecru 6pi 
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WYCKH Tepe7BUraJIHCb BOJHDIMM CTPpyYAMH, TO OHH He MOFJIH Obl HMeTb GOJIbUIMX 


SS otrcun|m Ea) 


Puce. 1. Pa3nuunpie cnyuaH B3aMMOOTHOMEeHHH C0eB 
| Topod MexkAynacTHi MHTHHCKOM cBUTHI. 1 — mecua- 
HHK, 2 — aneBpomuT, 3 — apruanuT, 4 — KOHKpe- 
unu, 5 — dayHa Hu dopa 


a3MepoB, a HX *opMa Obiia Obl OKATaHHOHM, a He yruioBaToH. Tlostomy MoxKHO 
OlaraTb, YTO ABHXKeHHeE OCaKa MPOHCXOAHO B COCTOAHHH cycmeH3onsa. 

_ IV. Ha nomuMuxkTosBpix mecuaHHkaxX C ABHOM MOBEPXHOCTbIO pa3sMbIBa 3aJle- 
aloT CIOMcTHIe apruauTE!. [IpH sTOM BUAHO, UTO B HaHOoslee pe3sKO yrulyOueH- 
BIX IPOMOHHAX CJIOH NOAXOAAT BUPHTHIK K NOBeEPXHOCTH pa3sMbIBa. B WaHHOM 
yuae MOXKHO YTBepxKLaTb, YTO MOBEPXHOCTb Pa3MbIBa CO3aHa JOBOJIbHO YH- 
oTHIMH, HO JOCTATOUHO GOBICTPbIMH BOaMH, YHECWWIHMH MecuaHbIli MaTepHaw pas- 
piBa. Ilocme sToro y2xKe B YCJOBHAX CNOKOMHOM BORHOM CpebI OTMOXRKUICA TOH- 
OSEPHHCTHIM MeHTOBbIM OcaqoK. OcaJKOM 3alOJIHAJIMCb CHaY¥alla HanOomee 
PIYOJIeHHbIe YaCTH MPOMOHH, ABJIAIOULMeCA OTCTOMHHKAMH HJIOBOrO OcaKa. 
Oce 3aMOIHeHHA YyruyOJIeHHuH COM OCayKa OTJaraIMcb Ha BCeH nolan. 
TIO*KeHHe OCalKa MpOHcxoAMJIO B BOAHOM cpeye, O 4YEM CBUETEIbCTBYIOT 
CTaTKH IIpeCCHOBOJHbIX MOJIJIIOCKOB MW [pyro cbayHbl. 

V. Ha cmoucrbix aprusuiutTax, cOfepxKallHX paKOBHHbI IMpeCHOBOHbIX 
OJIJOCKOB HW Pe€MKHe PaCTHTeJIbHble OCTATKH XOPOWel COXpaHHOCTH, Cc JocTa- 
OYHO XOPOINO BbIPaxKCHHOM MOBEPXHOCTbIO Pa3MbIBa 3aJleraloT TaKHe %Ke CJIO- 
CTbIC aPrHJIJIHTbI C TEM 2K XaAPaKTePHbIMH OCOOCHHOCTAMKH. 

B jaHHoM cslyyae O4eBHAHO, 4TO OJlaroflapA WMHTeCHCHBHOMY J{BHXKeHHIO 
OHO CpelbI B HEKOTOPHIi NepHO BpeMeHH ObiIa HapyuieHa OOCTaHOBKa OT- 
OXKCHHA PIMHUCTOFO OCalKa, a YaCTb OTJIORKUBUETOCA OCaKa Oblia axe pa3- 
bITa. C BOCCTaHOBJICHHEM IIpe*KHUX YCJIOBHH OTOXKeHHe OCaTKa B BOAHOH cpese 
MmpoqomKasocb Maree. 

B3aHMOOTHOLMIe€HHA MOPOA Y KOHTAKTOB Ppa3MbIBa HW HX OCOOCHHOCTH BO BCex 
MATH Clyyaax JaioT cTporoe yKa3aHHe Ha HasMuve AByx mporeccos: 1) mpo- 
lecca JBHXKeHHA UW CTOKAa BOsbI H 2) mpolecca ABYXKeHHA HW CTOKa HaHOCOB. Oba 
mporecca OObI4HO B3aHMOMPOHUKaloT ApyrBApyra MW TOIbKO MHOra HaGuOJa- 
OTCA B OTHOCHTeEIbHO «4HCTOM» Bye. 

SoHbI pa3MbIBa B WwlaHe MMeloT JIMHeHYy10 cpopmy (°) 4 OObIaHO NpHypoueHbl 
K QOACTAM, KOTOPbIe€ ABJIAIHCb JeEMpeCCHAMH B pewbede oOacTH cequMeHTa- 
wun. Ilostomy HX Halo pacCMaTPHBaTb Kak MYTH TpaHCNOPTHPOBKH BObI H Tep- 
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pHreHHOrO MaTepHasa H3 OONaCTH Spo3HH B OGMacTh cequMeHTalun. Hannun 
Da3MBIBOB CBUJeTeIbCTBYeT O MepHosax NpeoONaqaHuA BOMHOTO CTOKAa HJM 
KPaTKOBPeMCHHOM 9HEPrH4HOM JBYXKCHMM OCaKOB B COCTOAHHM CyCieHsouné 

VWuTHuckad yruieHocHas CBUTa HakalWIMBaJlacb B YCOBHAX OOWIMPHOM pak 
HHHbI B OOaCTH mpesropHoro repuuucKoro mporu6a Ilaneoypasa. B ycnoBua 
PaBHHHbl MUKpOpedbepHble OCOOeCHHOCTH HW KJIMMATHYeCKHe H3MeHeEHUA 9dTIM3C 
WuuecKoro XapakTepa 4aCTO MeHAJIH KOJIMYECTBEHHOE COOTHOWMEHHE MexKIly BE 
JIMYMHaMH XKUAKOFO MU TBepAoro cTOKa — HaBOHeEHHA, MPOpbiBa CCTCCTBCHHBI 
MJIOTHH HM perpal, W3MeHeHHA KOJIMYECTBA KJaCTHYeCKOFO MaTepHasa, MOCT} 
marolero W3 O6macTu spo3uH (Ilameoypaua), HT. 1.— BbISbIBaJIH TO OTJIOXKCHH 
ocalKa, TO ero pa3MbIB, MepeHoc u MepeotsoxKeHHe. TlostTomy BHyTpHopMally 
OHHbI€ Pa3MbIBbI B HHTHHCKOM CBHT€ OObACHAIOTCA ECTECTBEHHBIM XOMOM JBYXK 
HHA HW COOTHOLICHHAMH KOMMUeCTBA BOLbI HM OcagKa (*) U Dist CBOero OObACHEHU 
He TpeOyloT IPHBMeYeHHA KaKUX-HOO HHBIX (paKTOPOB, HallpuMep cakTopa Ter 
TOHHYeECKOrO. 


JleHuHrpaycKHi YropHblli HHCTHTYT TlocTtynH10 
uM. I. B. IInexanosa 20) Veloag 


LMTHPOBAHHAS JIMTEPATYPA 
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TPEOJOLPH A 


M. M. PYBMHILTEAH 
K MEPECMOTPY ABCOJIKOTHON TEOXPOHOJIOr M4ECKON HWIK AJIbI 


(ITpedcmaeazeno’akademuxom JI. H. Hep6axosum 81 VI 1959) 


JCOJIOTHOFO BOSpacTa NOCMeMpoTepoO3OlicKHX TOPHbIX MOpO K MexKLyHAaposHEIM 
I 
/TOUCK, MOJYYCHHBIX CBHHILOBLIM MeTOJOM, MO3BOJAIOWNX JOMYCTHTb Ba TOu- 
i CKOrO OTPe3Ka TeoJOrMyeckoro BPeMeHH yMeHbIeHa Ha 20 MJIH eT TO CpaBHe- 
EcrecTBeHHO, 4TO KpaliHe OrpaHHYeHHOe KOJMYeCTBO HCXOJHBIX TOUCK, HMEB- 
W B YaCTHOCTH — JaHHbIX O MOULHOCTAX COOTBETCTBYIONIHX ocamKoB. TlonpirKu 
| ONOPHbIe MYHKTbI MOcMeqHeH OCTaBaJIHCb B CYU[HOCTH He€H3MCHHBIMH. 
“mero ucla reouOrHyeCKH TOUHO WaTHPOBaHHbIX KOHTPOJIbHbIX TOUEK, a CJIENO- 
KOTOpble, HCNONb30BaB 18 OMOPHbIX TOYeK, NOJYYCHHBIX GOJbINel YaCTbIO 
JOBaJIO OKULaTb UCXOAA U3 wWikalb! B. Xommca. OCHOBbIBaACh Ha 3JTHX JaHHbIX, 
OCTAHOBHMCA Ha MOJIyYCHHbIX HAMM apfOHOBbIM MeTOJOM JaHHbIX [IA OMOTHTOB 
PY3UBHBIX MIM scbcy3HBHbIX OOpasoBaHuii (B MHHHMAJIbHOM CTeMeHH saTpoHy- 
30HCKOH WaCTH FeOXPOHOJIOrM4eCKON WIKaJIbl MpeCTaBIAeT B 9TOM OTHOUIe- 
UactTb KaMeHHOFO MaTepHaula, H3y4eHHOrO HaMH, Oblia 0Oe3HO MpefocraB- 
3. Jl. Yauanse, Bb. I. Unxsaugze u A. JI. Xyuangse. Brijenenue MOHOMHHE- 


J{o camMoro nocwleqHero BpeMCHH TPHBA3KAa Pe3YJIbTATOB OMpeleleHuA a6- 
I 
WCTpaTHrpapw4ecKHM e€AHHHWaM OCHOBbIBasIaCcb Ha pesyJlbTaTax pa6ot A. Xom- 
ica ('). OOmensBecTHad WKala XouMca MOcTpoeHa Ha OCHOBAHHH MATH ONOPHBIX 
I 
| KOBAHHA STON WkKaJbl (BapHaHTbl A u B), npHuem cam XovMc cuntTas Gosee Jo- 
‘CTOBEPHbIM BapHaHT B, corsacHO KOTOPOMY IIPOMOJRKUTeEJIbHOCTb MOCTeBOH- 
-HHIO C BapHaHTomM A —B OCHOBHOM 3a cCueT OOJbINeH MpooMKUTeEIbHOCTH 
qeBouHa. 
IMXCA B CBOe BPeMA B pacnopsxKeHHH Xosmca, NoTpe6oBaso AA MocTpoeHua 
CaMOHW IIKaJIbl WIMpOKOrO MpHBMeYeHHA OOULHX TeosorMyecKHX cooOpaxKeHuh, 
xX Map6 4 y- 
YTOUHEHHA Wikasb! XoMca, mpHHaswexanuue J]. MapOmo (?) 4H HeKOTOPBIM Zpy 
THM aBTOpaM, 3HaYHTeJIbHbIX H3MeCHEHHH B CaMOe LWIKaJly H€ BHECJIH, NOCKOJIbKY 
Iupokoe pa3BuTHe B NocueqHHe TOfbl aprowoBoro MeTOa 3HAYHTeJIbHO 
| pacliupHs0 BO3MOXHOCTH MccIeMoBaTeseH B CMBICJIe HCMONb30BaHHA OOJIb- 
BaTeJIbHO, H KPHTHYeECKOrO MepecMOTpa OCHOB WkKasbI XoumMca. B 9ToOH cBA3H 
cleyeT yNOMAHYTb HefaBuioro paboty K. Motina, P. JlamOepta u J. Mopxa (*), 
apfOHOBbIM ME€TOJOM, B HHTepBawle OT OPAOBUKa JO BepXHero Tpuaca, YCTAaHOBH- 
JIM JIA HUX 3HAUHTeIbHO OOMbUIMe WUPpbl BOSpacTa, HERKEN Te, KOTOPBIX cuIe- 
YHOMAHYTbIe ABTOPbI MpeMIORKUIA HOBY!IO TEOXPOHOJOPHYeCKy1O WiKaly. 
Ilpexye vem BbICKa3aTb HeKOTOpble CoOOpaxKeHHA MO NOBOAy STO WKaJbI, 
fOpCKoro HM MaeoreHOBOrO BO3pacTa. XOPOUWIO H3BeCTHO, TO AIA NoOyueHUuA 
penmepHbIX WHp aproHOBbIM METOAOM OJAKHbI ObITb UCIOMb3OBaHbI CJIOAbI MHT- 
TIX Ha@JIOXRKeHHbIMH MpolleccaMu), BaTHPOBaHHbIX OObIYHbIMM TreoJOrMyecKUMU 
MeTOJaMH JOcTaTOUHO OFHO3HaYHO HM TOUHO. Ocobbili HHTepec WIA Me30-KalHO- 
HHH TeosOrHyecKH XOPOUIO H3y4¥eHHaA TeppHTopusx KapBkasa, M B YaCTHOCTH 
Tpy3uu. 
mena E. K. Besupnmpuia u 3. B. Orxmesypn. B skcnepumMentabHOu 4yacTH 
pa6doTs! mpHHumasu yyacrue O. A. Tenpman, W.1.lpuropses, B. A. Jlaurxu, 
PasIbHbIX (pak OCYULECTBIAMOCh SJIEKTPOMAPHHTHOM HM 9/IeKTpOcTaTHyecKoH 
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cenapauveli. KommuectBenHoe onpeeieHve KaJIMA MpOW3BOAMIOCb crrex Tope 
TOMETPHYECKH, C HCMO/Ib3OBAHHEM AMMMAYHO-KHCJIOPOHOLO MIaMeHH, a TaKx} 
XJIOPOMJAaTHHATHBIM MeTOJOM. CofepykaHve pafMoreHHOro aproHa oMmpeyessy 
HOCb MACC-CHeKTPOMETPHYeCKUM MeTOJOM M3OTOMHOTO pasOaBeHHA C TIPHMel 
HeHHeM B KavecTBe 9TaJIOHa BOsAyiuHOrO aproua. IIpu pacuere BospacTa UCTIOJES 
30BaHbI KOHCTAHTHI: Ay = 0,557-10-2° ner-1, Ag = 4,72 -107-1° ner-1 uw [K*°] =§ 
SN ILE is at rie es , 

B KayecTBe ONOPHOM TOUKH JIA IOpbl Obl BbIOpanH KesacypcKuh rpaHuTcp 
VHB MHTpy3HB B AOxa3uu, pacnoularaioululica B CcpefqHem TeyeHuu pp. Kesas 
cypu u Amrxemn. I[nomjaqb OOHaxKeHHOM YaCTH 2TOFO HHTPy3uBa CocTaBAe} 
oxoso0 100 km?. KeslacypcKHH HHTpy3HB BHeApHAeTCA B ayHUCTHYeCKH OxXapaky 
TePH3OBaHHble MeCUaHO-C/aHMeBble OTOXKeHHA BepXHero seHaca HM ByJIKaHO} 
TeHHO-OCaOUHbIe OOpasoBaHHA MOPPHPHTOBOM CBUTHI Oalioca, c OOpasoBaHuen 
B 3K3OKOHTAKTHBIX 30HAX KBaPI[CBO-CJIIOJMCTHIX POFOBHKOB. 

VUutpy34B, B CBOIO O4epeb, TpaHCrpeccCHBHO MepeKpbIBaeTCH HH2KHHM Me} 
giom. Coruacno T. P. Uxorya, rambKa nopoy Keaacypckoro HHTpy3HBa BcTpef 
yaeTCA HeECKOJIbKO 3alayHee B COCTaBe Oa3aJIbHbIX OOpas0BaHHH MecTpouBen} 
HOM CBHTbI KHMepHyxK — THTOHA (?). | 

Ucxoaqa 43 9THX JaHHbIxX, Bo3pacr KejlacypcKoro HHTpy3HBa MOXKHO onpe 
JIe@IMTb Kak mocTréahoccKkul HW AoKuMepHAKcKHH. [IpHHuMaa BO BHHMAaHHe OOIb; 
WWYy!O POJlb GaTCKOH Opoasbl B (POPMHPOBaHHA TeKTOHHYeCKOrO OONKa SakaB 
Ka3b, MOXKHO CUHTATb BECbMa BeEPOATHDIM OaTCKHH BO3pacT STOrO HHTPy3HBe| 
(Cr. P. Uxorya, [T. M. Sapuyse). | 

Cnaraiwulwe KesacypcKHH HMHTpy3HB NOpOsbl MpekcTaBJIeHbl B OCHOBHOM 
OHOTHTOBbIMH HM OHOTHT-PpOrOBOOOMAaHKOBbIMH TpaHHTaMH, AlJIMTOBHJHbIMH 
aJIACKHTOBLIMM _TpaHHTaMH, a TakeKe rpaHHT-noppupamu. B nepudepnyeckux 
YaCTAX HHTPY3HBa Pa3BHTbI MeHee KHCJIbIe pa3HOCTH TpaHHTOHAOB HW MHOFOUHC- 
JICHHbI€ KC@HOJIMTbI BMelLaloulux mopoy. Jia ompeqeseHuaA BO3pacTta Obl B3AT 
OHOTHTOBbIN TpaHHT H3 WeHTPaJIbHOH YaCTH MHTPy3HBa Cc KpynHbIMH (0,0— 
—1|mm), He 3aTpOHYTHIMH XJIOpHTH3alMekK 3epHamu OnOTHTA. CosepKaHnue KasHA 
B OuoTHTe cocTaBHio 6,175+0,061% (cpeqHee u3 8 onpefemenuii), a A* 
0,0410-+-0,0016 Hmm%/r (cpequHee u3 6 onpefeneHui). Bo3pacr okasasca paB- 
HbIM 167+9 muH. eT. Takum OOpa3om, eCJIM 9TOT OHOTHT, MO HEH3BECTHBIM HaM 
IIpHYMHaM, HE ABJIACTCA AHOMAJIBHBIM (YTO MaJIO BEPOATHO), TO B TeEOXPOHOMJIO- 
ruyeckyio WKasly XoJIMca CJleqyeT, MO-BHAHMOMY, BHeCTH CYILeCTBEHHbIe H3Me- 
HHH B CMBICJI€ NOHHKCHHA HWKHEH BO3PaCTHOM PpaHHIbl IOPbl, |HaYMHAIOLeH- 
Ca, coracHo Bapuauty B, co 152 man. ser. 

B JlasbHehiieM MpOBepKy 9TOFO BbIBOa MOKHO OyeT UpOusBecTH 10 OHO- 
TuTy XeBHCPKBapCKOrO PpaHHTOwAHOrO MHTpy3sHBa (J[3upymbcKui Maccus), 
TakxKe cekylero Oalioc H TpaHCrpeccCHBHO MepeKPbIBAaeCMOrO HW2KHHM MeJIOM 
B 9TOH CBA3H HEOOXOJHMO TakKKe MOAYEPKHYTh, YTO, MPH BCeX OOCTOATEJbCTBAX. 
NPpHHHMaeMax CYILeCTBYIOULMMH TeOXPOHOJIOFHYeCKHMH LIKalaMH MaJlaa mpo: 
JOJMKUTeIbHOCTb lOpcKOrO MepHofla (25 MJIH. JIeT), MOUTH BTPpOe MeHbINAaA, Yer 
MeJIOBOTO, y2Ke CaMa 10 ceOe HE MOMKET HE BHISbIBATh COMHEHHH, XOTA Obl C ma 
JIGCOHTOJIOPHYeCKOH TOUKH 3peHHa. 

J\pyro onopHok TOUKOM, ye WIA NameoreHa, MOXKeT ABUTECA pation Ba 
KucKBapH (ypu). Saecb, B Gacceline p. Harane6u, o6Haxaerca MaccuB me 
JIOXHOPO CHEHUTA, C KOTOPbIM CBA3AHbI KPYMHOZEPHUCTHIe NEPMATOHTHbIe KUJIbI 
CJlaralollHeca B OCHOBHOM aHOPTOKJ1a30M, IlarHOKa30M, OHOTHTOM, POroBok 
OOMaHKOH WH MarHeTHTOM. BmellaiouluMV MOposaMu MaCCHBa ABJIAIOTCA KOHTAKT 
HO H3M@€HEHHbIe BYJIKaHOreHHO-OCaQOuHble OOpa30BaHHA cpemkHero 90LeHa 
JloomMroweHoBhii Bo3spacr Bakuc2KBapcKOro CHeHHTOBOrO MaccHBa, Kak 1 
Apyrux MHTpysMH cpeHel KUCHOTHOCTH sTOH YacrH AjpKapo-Tpnasetckoi 
CKlaluaTOH CHCTEMbI, yCTaHOBJIeH JOCTaTOUHO Ha@KHO, B CBA3H C 4eM eFo Ja 
THpy!oT M60 CaMbIMH BepXaMH cCpeHero 90IeHa, M60 BepXHHM 301eHOM 

CojepskaHve KaJida B CBexKeM OnoTUTe BakucKBapckoH mermMaTouHo! 
*KHJIbl CocTaBUIO 7,095+0,093% (cpeqHee u3 3 ompemenenui), a comep2KaHHu 
A** 0,0109+0,0011 umm*/r (cpeqHee us 4 onpenenenuit) Iludpa Bospacr 
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H0O+5 MJIH. JleT JMOCTATOUHO XOpolwo OTBeYaeT JaHHbIM BapuantTa B wiKaul 
ouIMca. 

Heckoulbko cuoB 0 uikae Maina, JlIam6epra u MopKa. Coo6paxenna o He- 

DOXOAMMOCTH YBeIMYeHHA BOSPaCTHHIX WMP, OMpesemAOllux Hayao pala 
epHOOB Masleo30a, BbICKa3bIBaJIMCb M paHee (B yacTHocTH, JI. B. Komuespim), 
baHako oOulee «yApeBHeHHe» STO YACTH WKaJbl, omycKaemoe Moiinom, Jlam- 
beptom u Mopkom, ABJIAeTCH, MO-BHAMMOMY, CJIMUIKOM 3HaUHTeJIbHbIM H He- 
OcTaTOUHO OOOCHOBaHHBIM (paKTHYeCCKHMH JlaHHbIMH. OTOT BHIBOA caeLyer, 
yaCTHOCTH, H 13 aHalH3a CAMUX HCXOJHBIX MaTepHaJOB, IPHBOAMMbIX aBTOpaMH 
iM TpeOyroulux ocoOoro paccmoTpeHHA. OTMeTHM TOAbKO, YTO AIA OPAOBUKA B 
YMOMAHYTOH paOoTe MpuBOAATCA TPH WMP, MpH4eM OfHa U3 HUX MOyUeHAa 
Rb — Sr-MeToJoM ¢ OBOJIbHO 3HAYHTebHOM MOrpelHOcTIO, a [Be [pyre ycra- 
HOBJICHbI M0 NMOJIEBbIM WINaTaM MIpH BeCbMa YCJIOBHOM JOMYyULeHHH NoTepH moc- 
JetuumMu 30% pafworenuoro aproua. 
B 9ToH CBA3H HeOesbiHTepeCHO MPHBeCTH HalllH pesybTaTbl ONpemeeHHaA 
jaOCOJNOTHOFO BOspacTa OPAOBHYCKOrO TulayKOHUTa OcTOHMN (TaJJIMHCKMM ro- 
pee s087) OTOT riayKOHHT cosepxuT 6,46+0,04% K (cpequee u3 3 ompeqenennit) 
i 0,130+0,001 Hmm?/r A*° (cpemHee u3 6 H3MepeHHi), YTO COOTBETCTBYeT BO3- 
jpacry 465+10 mau. ser. Xora Bompoc oO cTemeHH COXpaHHOCTH pafuoreHHOrO 
japroHa B [layKOHHTaX H@Ib3A CUMTATb elle OKOHYATeIbHO Pa3PelICHHbIM, MBI 
| Hoularaem, YTO NOyYeHHaA WHdpa 3ac/lyKUBaeT BHHMAHHA MPH PeBH3HH LWIKa- 
} bl XOJIMCa B YaCTH mMasteo3os. 


iH 


TeomoruyecKHH WHCTHTYT Ilocrynuo 
AkajleMHH Hayk I py3CCP 29 VI 1959 


UWMTHMPOBAHHAS JIMTEPATYPA 


1A. Holmes, Trans. Geol. Soc., Glasgow, 21 (1947). * D. Marble, Report 
“of the Committee on the Measurement of Geologic Time, 1949—1950, Washington, 1951. 
37K. Mayne, R. Lambert, D. York, Nature, 183, Ne 4656 (1959). 
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Jloxaayp Akagemuu nayx CCCP 
1959. Tom 129, Ne 5 


TrEOJIOIH f, 


H. Il. CAJITbIKOBA uw A. E. UIJIESMHHPEP 1 


MOPCKHE AJIbBCKME OTJIOQKKEHHA B BACCEMHAX PEK YWJIA, | 
BOJIBLIOM XOBJbI WH WIEKA (3ANMAMHbIA KA3SAXCTAH) 


(ITpedcmaeaeno akademuxom A. JI. Anwmuneim 2 VIT 1959) 
( 

B 1956—1957 rr. wamu OblIH HaweHbI AMMOHUTHI HW MeeWHNOAbI B Tak} 
palionax pacnpocrpaHeHua asbOckoro apyca, rye OHH paHbille He ObIIM U3BE; 
CTHBI. OTH HaXOJKH NMO3BOJIAIOT YTOUHNTbh BOCTOUHYIO rpaHHlly pacmpocrpane 
HHA MOPCKHX MpocsOeB B OTJOKCHHAX allbOa HM Ooee yBepeHHO AaTHpoBaTl, 
BospactT ero cBHT (1). SaMeTHM, 4YTO BepXHeaJIbOCKHe AMMOHMTHI AO CHX NOP 1 
BOCTOKY H CeBepo-BocToKy oT lOxKHO-OMOeHCKOrFO paloHa BOOOUe He OblIM BCTpPe 
YeHHI. 

Anp6ckve mopogpl OacceliHos pp. Yuna, B. XoOzn u Yneka paszemstorTes 
Ha Be cButp! (1): HHKHAX H3 HAX MpeCTaBeHa B OCHOBHOM IVIMHHCTbIMH Ocal 
KaMH HW OXBaTbIBaeT HWKHHH WM CpeqHHH MOAbApycbl, a BEPXHAA — 2KeJITHIM], 
KOCOCJIOHCTbIMH MeCKaMH HM OTBeYaeT BEPXHeEMY TIOMbApycy. 

Besa o6napyKeHHad HaMH B 3THX CBHTAX HcKONaeMas cbayHa Oblia ompeye 
Jena B. B. Jipyuyumem, KoTOpoMy aBTOPpbI BbIPaxKaloT CBOIO PvlyOoKy!0 MpH3Ha: 
T@JIbHOCTH. 

B oTsIOKeCHHAX HWKHEM CBUTbI albOa cpefHealIbOCKHe AMMOHHTHI OBI}, 
o6HapyKeHb! B Tpex MyHKTax. IlepBbl H3 HUX pacmouOKeH Ha pyybe Kyaran, 
JeBoM mputoKe p. b. Xo6sa (cm. puc. 1, /). Ilo mepomy, oOppiBucTomy, CKJIOHY, 
9TOrO PY4bA OOHAKAIOTCA NOPOAb! HWAKHEM CBUTHI albOa. B Hw KHEeM YacTH pa3; 
pesa, y ype3a BOL, MpocsexKMBalOTCA [IMHbI TEMHO-Cepble, JO YePHbIX, BAS: 
KHe, 2KMPHble, C XOPOWO OpaHeHHbIMM KPHCTadaMu runca, B BepXHel WacT} 
coflep*KalliHe MpocsioH KOHKpelM mecdaHuka, AOCTHraIollux B WMamertpe 0,5 M, 
BuyuMasd MOUHOCTb rinH 3 M. Ha HepoBHOl MOBepXHOCTH TPIHH 3auleraioT mec, 
KH 3eJICHOBaTO-Cepble, MeJIKOSCPHHCTHIe, MO-BHJMMOMY TJlayKOHHTOBbIe, MOI: 
HocTb1o 0,3 mM. Ilecku mepekppiBaioTca riuHaMH (Jo 8 M), CepbIMH, MeCuaHHCThh: 
MU, MepecavBarollMMUCA CO CBETJIO-CePbIMH aJIeEBPHTaMH. Bpre CKJIOH 3aKPBbIT; 
HO, CyJA MO BbICbINKaM CePpbIX TMIMH, OOWaA BUAUMaA MOWLHOCTh HWKHeEH CBUTb 
alb6a 110 sTOMy paspesy focTuraer 50 M. B ramnax HM necuaHHkax HWKHeL 4a- 
CTH paspesa ObWwIO HalieHO HECKONbDKO JeCATKOB 9K3EMMIAPOB XOporleli co- 
XPaHHOCTH PaKOBHH aMMOHHTOB Sonneratia ex gr. dutemleana Orb., saBusato- 
IMMXCH PYKOBOLAMLeH (OpMOM cpelHealb6cKoro NOAbApyca. | 

Bropoli nyHKT HaxOQuNTCA Ha mpaBom Gepery p. B. Xo6ma, HecKObKO HU- 
*e moc. HopoamexceepKa (puc. 1, JJ). Saecb 61u3 ypesa BOI OOHaxKarloTcA 
YePHBIC, AMPHBIe, COMCTHIe PIMHbI (0 1 M) Cc MpocoAMM TviayKOHMTOBOrO Mec: 
YaHHKa, KOTOPbIM COepAUT 2WeNBaKH CocpopuToB, OGyriuBUIMeCA KYCKH 
JpeBeCHHEI WM CKOINJIEHHA pakOBMH amMoHHTOB Anahoplites sinzowi Spath. 
TOT BU, Take PacipocTpaHeH B cpeyHeM ab6e. Bume cKOH CHIbHO 3azep- 
HOBaH, HO, CYA MO BbICbINKaM TEMHO-CepbIX TVIMH, OOUlad BUMMaxA MOULHOCTE 
NOpO HH2%KHeM CBHTbI aJIbOa NO ITOMY paspe3sy cocTaBuseT 30 M. 

Jlanee JI. B. Apucrapxosa (1957 r.) B BepxHeli uacTH paspe3a HMKHeli CBH- 
Tbl albOa B KOHKPeWMAX OMKEeJeC3HCHHOTO NecuaHHKa B JByX MyHKTax — IC 
npaBobepexbio p. Capsi-Xo6gpl, y noc. JloxopuuKul (puc. 1, J//), u B HN30- 
BbAX MpaBoro npuToKa Yum — p. Aumm-Kymypt, 61u3 noc. Unnauryrai (JV), 
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pHapy2KMIa CpeqHealbOcKHe amMounuTE! — Arcthoplites ex gr. jachromensis 
ik. (onpenesenua M. HW. Coxouosa). 

| Kpatunit cepepo-Bocrounbiit MyHKT HaxoXKH McKoMaemoi anb6cKol cbayHEl 
hcmoioxKeH 10 p. Tamypt (seBpiii mpurok p. Muexa), 643 noc. Kapui-Ty 
jvc. 1, V). Ilo npaBomy ckony STO peKH Ha HeEpoOBHOH NOBepXHoOcTH YepHBIX 
IMH allTCKOrO Apyca 3aleraioT MeCKH, XKeJITOBATO-3e/IeHble, CpeHesepHUCTHIe, 
ayKOHHTOBbI€, BEPOATHO HaUMHAalOlllMe paspes albOcKoro. Apyca. BBepx me- 
HM MepexoAT B caOocleMeHTHpOBaHHbIe mecuanuKH. BuyumMasd MOULHOCTS 
pore cox coctaBneT 1,2 M. Bole saneraioT cmoucTble TeMHO-Cepble TIHHbI. 
i 


1X OKpaCKa BBepX [10 paspesy MOcTeMeHHO CBeTMeeT, H B HAX NOABJIAIOTCA TOH- 
Me MpOCOM CBeTJIO-ceporo mecKa u 

ecuaHHKa. MowlHocTtb maukKi rivH Bane uneue 

ocruraer 10 m. Ha _moBepxuocru ~ 
THX YIHH OblIO OOHApyxKeHO He- 
KOJbKO OOJIOMKOB paKOBHH aMMo- 
MTOB [JIOXOM COXpPaHHOCTH, KO- 
lopble, cKopee Bcero, MpHHadwexkat 
poay Sonneratia sp.,  pacnpo- 
iTpaHeHHOMy B CpeHeM avbOe. 
BepxHeaab6cKasa uckonaemaa 
payHa Oblwia OOHapyxXeHa B Tpex 
tyHKTax. I[lepBbli 3 HHX  pac- 


i 
r] 
} 

i 


| 
| 


paBOM OOPbIBHCTOM CKJIOHeE OBpara 
<apa-Bac (pwc. 1, V/). Smecb Ha 
IPOTA%KCHHH HECKOJIbKUX KHVJIOMET- 
DOR TAHYTCH MpeKpacHble OOHaKeHHA 
KEJITbIX KOCOCJIOHCTHIX TI€CKOB BepXx- 
ero alb6a. BomHomM 43 HHX BOM 
BbIe pycsla OBpara B csa6oclemMeH- 
FHpOBaHHOM OypoM mpocsoe mecua- 
fuKa OblvIM HaleHbl MHOTOUNCIeH- Puc. 1. Pacmpocrpanenue amb6cKoit tbayHbl B 
Hble MJIOXO COXpaHHBUIHecA HM Heon- palione pp. Yuna, B. XoOgu u Mnexa. 1—3 — 
beleJIHMBIe paKOBHHb! reselHnog. MYHKTbI HaXOOK ucKomaemolt (bay Her: I~— 
BepxXHeabOcKoH, 2— cpeqHeamb6cKoli, 3 — 
HeckombKO BbILIe STOTO MPOCNOA  cpegueans6cxoli. no B. A. Baxpameesy (2): 
ecuaHukKa savleraeT MJIMTa %*eOLM- 4, 5 — poctounaa rpannua pacnpoctpavenna 
Toro KOHTIoMepata. B Hel, a TaK- MpocmoeB c MopcKoi cayHol B oTMOxKeHHAX 
€ B IpOCMOAX 2KeOMHCTOFO KOHTVIO- aib6a: 4 — Bepxuero, 5 — cpequero 
epata OM3eKaulHxX OOHaKeHHH 

PKEJITbIX ICCKOB BepxXHero aib6a, 6pIJIO BCTpeyeHO HeCKOJIBKO SKSEMILJIAPOB 
ByOOB akyJI, KoTOpble onpegestennt M. 1. Cokonospim Kak Odontaspis cf. gigas 
A. S. Woodw., Lamna cf. appendiculata Ag., Scapanorhynchus raphiodon 
Ag. var. tenuis Davis. 

Cnenyiouuii MyHKT pacnojoKen nO MpaBomy Gepery pyyba Kewpte-caii, 
7 KM ceBepHee OMHOMMeHHOrO MoceKa (puc. 1, VJ). 3qecb BcKpHIBaloTCA 2%KeN- 
BIe KOCOCJIOHCTHIe MeCKH, Ha KOTOPble B CeBePHOM YaCTH OOHAKeHHA JIOXKUTCA 
MuTa cboctopuToB TypOHCKorO sApyca. B docdopuToBoh miutTe oOHapyxeH 
ORMH 9K3eEMILIAP MepeoTMOX*KeHHOrO COCPOPpUTH3HpPOBaHHOrO Apa PaKOBMHbl 
aMMOHUTa, KOTOPHIit npHHaqexkuT BepXHealbOcKoMy Buy Anahoplites cf. 
michalsky Sem. Hakonen, B BepxoBpsx p. Murkpiprau, B 6 kM toxxee moc. HBa- 
Hopckoro (puc. 1, V///) no mpaBomy Oepery oOnaxKaeTcA 25-MerpoBaa ToOMULa 
%KEJITHIX KOCOCJIOHCTHIX TeCKOB C H€CKOJIbBKHMH MPOCJIOAMH OKese3HeHHOrO 
lecuaHuka, Coflep2Kallero MeIKHe OOJOMKH JIMMOHUTH3HPOBaHHOH [peBecHuHEl. 
B ofHoM 43 TaKUX mpocoeB, B 2 M BILE ypesa BObI, re panee (°) Obwiu Hali- 
J[eHbl MHOFOUNCIIeHHbIe Apa Weselunod, Obl OOHAPy2xKeH COBMECTHO C NOcMeL- 
HUMU OHH OOJIOMOK BepXHeasIbOCKOrO aMMOHHTAa, MpHHaviexkaulero BuAy Cal- 
lihoplites ex gr. auritus Sow. 

Takum o6pa30M, B CpefHeaJIbOCKHX OTJOKeHUAX B Oaccelinax pp. b. Xo6- 


11 JAH, r. 129, Ne 5 4124 


abt u Yusia Jo Mepuyuaua 57° oTMeyaioTcs npocson c MopcKoH dayHou. Huxns 
CBHTa aibOa B pedelax 9TOH TePpHTOPHU OTHOCHTCA rlaBHbIM OOpPasoM K cpe 
HeMy aJibOy (HWKHHH aslbO HMeeT 3HAUHTEIbHO MCHbILY!0 MOILHOCTb, YeM Cpe 
Hui). B BepxHeasbOckoe BPeMA ASbIKH MOPCKHX TpaHCrpeccHH B OTAEJIbHBIe C 
pe3KH BPe€MeHH NPOHHKaJIM Ha 3HAYMTebHbIC PAaCCTOAHHA Ha BOCTOK CO CTOPOE 
IIpukacnuiickoli HH3MeHHOCTH, 3aX024 3a MepHyMaH. 55°. HenocpescTBeHHi 
HaXOJKa €MMOHHTOB B TOVJILLE XXCJITbIX KOCOCJIOHCTHIX MI€CKOB H B MOKPbIBarouly 
UX TYPOHCKOM OcOpuTOBOL MIHTe MO3BOJIA€T OKOHYATEIbHO OTOPOCHTb BC 
KOe COMHEHHe B HX MPHHafWiexHOCTH BepXHeMy aJibOy, a He K CeHOMAHCKON 
apycy, kak 9To cuntan TI. I. Jleonop (1943—1945 rr.). 


Teonormueckhit HHCTHTYT Ilocrynuio 
AxayemuH Hayk CCCP 23 VI 1959 


HWUMTHPOBAHHAA JIMTEPATYPA 


1B. A. Baxpamees, PeruonanbHaa crpaturpadua CCCP, 1, 1952. ? B.C. K 
pasBpaes, JAH, 113, Ne 1 (1957). 
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Jokuanges Akagemuu nayk CCCP 
1959. Tom 129, Ni 5 


TEOJIOTHA 


Usnen-koppecnonzent AH CCCP B. HW. CMHPHOB 


METAJIJIOTEHHA CHHCKJIAQYUATbIX WH CHHOPOFEHHbIX 
MHTPY3HHM BOJIbINOrO KABKA3A 


| Ha Bonsurom Kapxkase u3pecTHbl! 9HAOTeHHbIe MeCTOPOKJeCHHA KaJeqOH- 
cKOH, TeplMHCKOH, KAMMepHHcKOM HW aJibMuuCKOH 3m0x (°,*). 

| ius nepBbix Tpex H3 HHX BbIJeJIAIOTCA MECTOPOKJCHHA paHHel TeOCHHKJIH- 
RHAJIbHOU, CpeHeH COCKaqyaTOH MU NO3LHeH NOCTCKIaqyaToH cTaquu; Waa yer- 
MBEPTOH, aJIbNHHCKOH, INOXH MeCTOPOMAeCHHA PaHHeH HM cpeHeH cTafuu reo- 
(CHHKJIMHAJIbHOrO WHKJIa M3BecTHbI Ha Mavsiom Kapka3e, a mo3qHel — TakxKe u 
a Bombuiom KasBxa3e. 

Jina Kaspka3a oTMeuaeTCA BbIepKaHHaA HAaCJIECTBeEHHOCTb B OOpas0BaHHh 
(MeECTOPOKJCHHH MeTAJJIOB paHHel, cpeqHeH WM MO3qHeH cTauH BCex reouorH- 
MECKHUX UHKJIOB pa3sBHTHA. XapakTepHbIMH MeTaJJlaMH paHHeH cTaqHH AB- 
SIOTCA Melb HW WHHK KOJI4eTaHHbIX MeCTOPORACHHH B CNHJIHMTO-KepaTo- 
MPUPOBLIX MH NOPHpPHTOBbIX KOMMeKCax (NOPOA KaJleqOHCKOrO, repuHHCKOrO, 
KHMMMepHickoro HM aJIbMHMCKOrO 9TaNa pa3BUTHA). K xXapaKTepHbIM MeTaJIaM 
icpeqHeH CTayMH BCeX YeTbIPeX SMOX OTHOCATCA MOJHOMeH, BOJIb*paM, MbILIbAK 
{apceHONUpHT) B NerMaTHTax, CKapHaxX HM BbICOKOTeMNepaTYPHbIX FHApOTepMaJb- 
HBIX MeCTOPO*KTeCHHAX. THMHUHBIMH JIA MO3qHeEH CTaMHH TrepWHHCKOrO, KHMMe- 
PHHCKOrO H aJIbNHUCKOFO 3STANOB ABIAIOTCA FHAPOTePMAJIbHbIe MECTOPOKeCHHA 
CBHHILOBO-IIMHKOBbIX pyJ. 

Ha paHHux cTaqMax H3yYeHHA 9HAOFeHHEIX PYAHbIX MecTOpomKAenuh Bomb- 
moro KaBka3a CuHTaOCb, YTO TeHeETHYeCCKM OHH B OCHOBHOM CBA3aHbI C ApeB- 
HHMH, JOKeMOpHHCKHMH HM Masleo30HCKHM, HHTpy3vamu (%). SaTem ctasa mpe- 
oOaqaTb TOUKAa 3peHHA OO UX HCKJIOUNTeJbHOM NPHyPOueHHOCTH K «HeOMHTpy- 
3HAM» aJIbmulickow smoxuH (*). B Hacrosljee BPEMA MOMKHO CUHTATb TBEPAO ycTa- 
HOBJICHHbIM HaJIM4He ZSHROTeHHbIX MeCTOPOMKeCHHH BCeX UeTHIPex Bblllenepe- 
WHCJICHHbIX 3N0X. OHaKO HHTCHCHBHOCTb 9HAOFeHHOrO OPyAeHeHHA SJTUX 9TOX 
He OMMHakoBa. Ona O4eHb Ca6ad MWA KaJIeEOHCKOM, 3aMeTHO YBeJIMYHBaeTCA 
B T@PILMHCKY!IO, pe3KO BO3PacTaeT B KHMMePHHCKyIO MH COXpaHsAeT CBOe CyLe- 
CTBEHHOe 3HAUCHHE JIA AJIbMHHCKOH 9MOXH. 

Ha Bospuiom KaBka3e CaMbIM MPOLYKTHBHBIM 3TANOM MOCJeMarmMaTHyecKOoroO 
OpyeHeHHA ABIAeTCA KAMMepHiickaad MeTasoreHHueckad 9n0xa. B 9To Bpema 
OblIH CPOpMHpOBaHbl HanOoslee SHaUHTeJIbHbIe MeCTOPOKAeCHHA BOMbppaM- 
MOJIHONCHOBbIX MH CBHHILOBO-ILMHKOBBIX py. II]pH sTom tOpMHpOBaHHe MeCcTO- 
POXTeHHH BOJIbpaMOBO-MOMMONCHOBLIX Py cpeqHeH cTaqHH KMMMepHucKoro 
UHKla pasBUTHA MpoTeKasIO NO-pa3sHOMYy B pasHbIx cekTOpax Bospuoro Kas- 
Ka3a. 

TeocuHKJIMHaIbHbIM P@KHM KHMMePHHCKOTO IMKJIa TeoworMyeckoro pa3- 
BATHA 10 OTHOMICHHIO K O6aCTH pacnpocTpaHeHHA KaJIeOHCKOM WU repllHHCKO 
PeOCHHKJIHHaJIH CMeCTHJICA K 1Ory. OBreOCHHKJIMHaJIbHad 30HA HMKHeM HM cper- 
Hell JOPbI pasMellalacb Blob 3akaBKa3baA. K ceBepy oT Hee, B mpexenax TaB- 
Horo KaBka3cKoro xpeOTa, HaxoWJlacb 30Ha MHOFeOCHHKJIMHaJIbHOrO OOpamse- 
Wma. Euje cepepnee, B mpesemax MoOusbHOK 30HbI IlepeqoBoro xpe6Ta u CeBe- 
DOKaBKa3CKOH MOHOKJMHasIH, pacnonaraach cyOnatpopMenHax o6uacTb, 
IPeNcTaBAIOMLaA TeppUTOPHIO CO CKaLUAaTOCTHIO, 3aBepmaBileica BreplMHCKuh’ 
tam (4). OcHOBHBIe TEKTOHHYeCKHe JBUXKCHHA, 3aJIOMKHBUINe OCHOBbI MpeBpa- 
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UICHHA KHMMePHHCKOH TeOCHHKJIMHaIH B CKJlaquaTylo 30HY, HapalllMBaeMy! 
K 1ory OT paHee ccbopMMpoBaHHOH cKsaquaTol oOnacrH Bombutoro KaBKa3é 
MpOH3OWIWIM Ha rpaHulle cpeqHeH M BepXHeli topbl (MpeAKoMOBeHCKaA, HIM 6a1 
cKaa, (pasa TeKTOreHesa). OLHAKO TEKTOHMYeCKHe ABHKCHUA STOO BPEMCHH H 
6b JIOKasIM30BaHbl TOJIbKO paMKaMM KMMMepHiicko TreocHHKIMHaIH. OF 
OXBaTHJIH Becb Bombo KaBKka3, HO HMeJIM pasJIM4HbIM XapaKTep B Pa3HbIixX er 
uactax. B rpaHulax reocHHK/MHaNbHOl 30HbI 3aKkaBKa3bA OHM HOCHJM Xapak 
Tep CKMaqyaTbIxX MHCMIOKaWMH, a K CeBepy OT Hee, B Mpefemwax TeOCHHKJIMHAJE 
Horo oO6pamienua TaBHoro xpe6ra, Ilepegqosoro xpeOra MH mpesropHi, OH 
IIPOABHJIHCb B COpMe OPOFeHHbIX OJIOKOBHIX MepeMelleHHH MO KPYyNHbIM, mp¢ 
MMYULCCTBEHHO MPpOOJIbHbIM pa3/IOMaM. 

TexTouuueckue JUCOKalMH KUMMepHiicKOrO WkHKAa COMpoBox auch Ppé 
HUTOHIHOH HHTpy3HeH, OXBaTMBLIeH, TOUHO TaK %Ke Kak HM TeKTOHHYeCKHe MK 
cpopMauHu 9sToro stata, TeppHToputo Bcero Boupmoro KapKasa. Wupoxoe pat 
BHTHe KHMMepHiicKHX rpaHHToHsoB Ha Bowbuiom KaBkase W UX BaxkKHaA pod 
B MeTAJJIOFeHHM 2TOM IIPOBMHUMH YCTaHOBJeHbI B MOceqHee Bpema Garomap’ 
TIPHMeHeHHIO MeTOAOB OMpesemeHHA adcomoTHoro Bospacra (',°). Ho reOJIOr} 
YeCKHM YCJIOBHAM OOpa30BaHHA MaCCHBbl KHMMePHACKHX TpaHHTOHOB pacnd 
qaroTcs Ha WBe rpynnp. K nepBoh rpynne mpHuadiexkaT CHHCK.1aquaTole 6aT 
WHTMUeCKe Tela TCOCHHKIMHaIbHOH 30HbI, KO BTOpoi — CHHOporeHHEle UITC 
KH ee OOpaMJIeHHA. 

C o6euMu rpynnaMH 9THX HHTPy3HBOB aCCOUMMpyloT MocsIeMarMaTH4eCKE 
MECTOPOKTEHHA MOMHOZeHa, BOJIb(PaMa HM COMYTCTBYIOMANX HM 3/IeMeHTOB. 
MHTCHCHBHOCTb PyYMOHOCHOCTH HX 3aMeTHO pa3uIHuHa. CuHucksaquatple MHTpY 
3MBbI TEOCHHKJIMHAJIbHOH OOaCTH CONMPOBOKMaIOTCA He3HAUHTEIbHbIMH py]C 
MpoxBeHHamMu. C CHHOPOreHHbIMH HHTPy3HAMHM KOHCOJIMAMpoBaHHoro oOpan 
JICHUA KUMMepHHCKON TeOCHHKJIHHAaJIM CBA3ZAHbI Pa3JIHUHble 10 pasMepaM, B TO 
yucyle H BeCbMa KPyNHble, MeCTOPOKAeHHA. 

THMMUHbIMH MpeACTaBHTeIAMH MepBOH TpPyNMbl CHHCKMAaVaTbIxX HHTPy3HBC 
KHMMepHiickoro MarMaTHyuecKOrO TepHOda ABMAIOTCA IpocTEle OHOpa3sHb 
MaCCHBbI rpaHuToB Kenacypu, Cxonau, Popa6 u Ap., momoxKeHHe KOTOPbIX KOH’ 
pomMpyeTca cKaquaTbIMH CTPpyKTypaMH aOxa3cKOli TeKTOHHYeCKOH 30HbI 3k 
KaBKa3ba (KelacypCKHH paHHTHbIM KOMMIeKc SakaBKa3ba). C HAMM accom 
pyloT HeOoOJbuUIHe PYMONPOABMeHHA NWerMaTHT — allJIMTOBbIX HM rugqpoTepMawl 
HbIX, B OCHOBHOM KBaPplleBbIX XKHJI C MOJIHOQCHHTOM, WIeeIHTOM, aPCeHOMHpHTON 
KaCCHTe€pHTOM, 30JIOTOM, a TaKxKe€ AHTHMOHHTOM. 

Tunuunbimn MIpeACTaBHTeIAMH BTOPOH TpyNNbl CHHOPOreHHbIX HHTPYy3HBC 
KHMMepHiicKkoro MepHosa MOryT CJyKXUTb MaCCHBbI M3BePXKEHHbIX MOPOA ThIj 
Hblay3cKoro WH paua-cBaHeTCKOrO KOMIMIeKCa. OHH MpeACTaBJIAIOT WITOKH, Hi 
peAKO cloKHOrO cocTaBa, OOA3AHHOFO HECKOJIbKHM CTaXHAM MOXbeMa MarMbI O' 
JiMuatouleroca CocTaBa, KOHTPOJIMPyeMble BbIepKaHHbIMH 3OHAMH pa3JIOMC 
perHoHatbHoro nopayKa. 

ThIpHblay3cKMH KOMMIeKC TIyYOMHHBIX H3BepXKCHHEIX MOPOA, C KOTOPHI 
CBA3aHbI H3BeCTHbIC MECTOPOKMCHNA WeeMTa H MOMMOMEHUTa B CKapHax, Mp! 
ypoueHb! K OO/acTH nepeceyeHuaA MOOMJIbHOH 3oHbI TlepegqoBoro xpe6ra nom 
PeuHbIM MeperHOom. OroT KOMMIeKC COCTABJIeH CMOXKHOH raMMOM nOpog, An 
KOTOPOM BbIeAeTCA NO Kpaivel Mepe [Be cepuu OOpasoBaHHi. K nepBolt np) 
HaexKUT Ooslee paHAA CePHA MOCMCHMKHEIOPCKHX SJIbIPKYPTHHCKHX MOpPup: 
BUHbIX AHOPTOKMAa3OBbIX TpaHHTOB HM UX JepuBaTOB — JIeliKOKPaTOBbIX TrpaHi 
ToB (a6comoTHHIi Bospacr 100—110 man. mer), Ko Bropol — nocnepyqHE 
TpeTHuHble WunapuTE! (15 man. seT(°)). B3aMmMooTHOMeHHA MexKAy 2THMH C 
PHAMH H3BepXKeHHIX NOPOL M MECTOPOXKACHHAMH TaKOBbI, UTO He BOSHUKAaeT CO! 
HeHHA B TeCHOH CBA3H pyooOpas0BaHHA C 2/IbIYKYPTHHCKUMU TpaHuTaMH UH ¥ 
jepuBataMu. OO sTOM CBHJeTeIbCTBYeT Pa3sBHTHe PyJOHOCHBIX CKaPHOB BOI 
KOHTakTa H B O/MxKalIMeH MepHpepHu TpaHHTOB, OXBaT MOJHOJeHOBLIM Opys 
H€HHeM 9HNOKOHTAKTHBIX 30H 9THX TPaHHTOB HM KJaccH4eckad rOpHs3oHTaJIbH: 
3OHAJIbHOCTh B Pa3MeleHHH Py pasHOro cocTaBa B mpeemax pyfHoro Nos 
NO OTHOUICHHIO K HHTPy3HH 3THX NOpog. 
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MuTpy3HBHble WTOKH JalWTOB H rpaHHTOB pauda-cBaHeTCKOrO KoMMseKca 
BITAHYTbI WeMbiIO BAOIb 3OHbI BIMAHMA FaBHOrO HaBura MeTaMOp@uyecKHx 
Opol ApeBuero Bospacta TaBHoro xpe6Ta Ha IOpCKHve ClaHUbl SakaBKa3bs. 
O HOBeHIUHM JaHHbIM OmpeseieHHa aOcouoTHOrO Bospacta (80 MuIH. meT), OHH, 
ak %K€ Kak HW dJIbIKYPTHHCKHe PpaHUTbl, OTHOCATCA K CpeHeH cTaMW KHMMe- 
MucKOro MarmaTHyeckoro mepHoga (°). C HHMH CBA3aHbI PHApoTepMasbuBIe 
eCTOPOKTCHHA MOJIHOMeHHTA, apCeHONUpHTa HU WeenHTA. 

K sToH %e KaTeropHv, MO NOCeLHHM JaHHbIM onpesemeHuA aOcomoTHOrO 
Bospacta (90 MJIH. JleT), MPHHAaLIEKUT WITOK rpaHOAMOpUTOB, a Takx*Ke aiiKku 
AMOPUTOBbIX NOPPHPUTOB, LallMTOB H anJIHTOB ropbi Ten, B HeasleKom mpoi- 
JOM TIPHHUMABIIMeCA 3a TaK Ha3bIBaeMylO «TeNJIHHCKy!IO HeOHHTpysuio» (°). 
TlomoxkeHue TenJIMHCKOFO WTOKa KOHTpowMpyerca Kpynubim ApaixoxcKuM pa3- 
JIOMOM. C 9THM HHTPy3HBHbIM KOMIWJI€KCOM aCCOILMupyeTr MOvIHOZeHOBOe, ap- 
CeHONHPHT-MOJIHOAEHOBOE HW aPCeCHONHPHT-NHppOTHHOBOe opyeneHue. 

Takum oOpa3oM, ist HavOoee NpOkyKTHBHOH KMMMepHicKOH 9m0xXH Ha 
Bompuiom Kapka3se HameyaeTca pe3KO pa3IM4HaH HHTCHCHBHOCTb MocsleMarMa- 
THYeCKOrO OpyJeHeHHA — cNabaA AIA CHHCKaquaTbIX MHTPpy3HH TeocHHKJIH- 
HaJIbHOH OO/aCTH HM 3HAYMTeIbHaA JIA CHHOPOFeHHbIX HHTPy3ul ee KOHCOJMAU- 
POBaHHOrO OOpaMJIeHHA. OTa 3AKOHOMEPHOCTh B JeTasIax He MOMMaeTca MmpoBep- 
Ke Jia Oolee APeBHAX 3MOX — KaJIeMOHCKOH MW TepuHHCKOH. OfHako u AA 
‘HAX OTMe¥aeTCA HECYULECTBeEHHAA PYJOHOCHOCTb KPYNHbIX CHHCKJaqyaTbIx 
PPaHHTOUAHbIX VMHTPY3HBOB, WHPOKO pa3BUTbIX B ImaBHOM xpeOrTe. 

M3 43/10*%KeHHOPO BbILIe MOMKET ObITh CleaH BbIBO O TOM, YTO HavOoulee nep- 
CN€KTMBHbIMH JIA OOHApyKeHHA HOBbIX MOCJeMarMaTHYeCKHX MeCTOPOKAeCHHH 
Ha Boubuiom KapKa3e npecTaBuaIoTCA 30HbI SHAOFeHHOTO OPyeHeHHA, CO3aH- 
 HbIe B NOCecKJIaquaToe BPeMA Ha MVOWAalAxX C paHee ChOPMHPOBaHHbIMH BHYT- 
PeCHHHMH CKJlaqyaTbIMH CTpyKTypaMuH. 


MockopcKHl rocyqapcTBeHHbIli yHHBepcuTeT TMocerynus 
um. M. B. Jlomonocospa 9 IX 1959 


IHMTHPOBAHHAA:- JIUTEPATYPA 


1T. 7. Abauacbes, Tp. Mucr. pyqHbrx mectopoxennu, meTporpapuu, MuHepauo- 
rHuw W reoxumun, B. 20, 1958. 7? JI. A. Bapaauauu, M3Bn. AHCCCP, cep. reonm., Ne2 
(1939). A. Tl. Pepacumos, Ilpo6n. cop. reon., Ne 7 (1987). 4B. H. Po6ux- 
cou, leon. c6opH. Jibpopck. reom. o6m., No 5—6 (1968). ° B. HW. Cmupuos, Has. 
AH CCCP, cep. reon., Ne 4 (1959). ® 3. B. CtTyqgenuxkosa, Teoxumua, Ne 7 (1957). 
7T. A. TBanmupeaugas3e, OcHoBHpe vepTbl SHJoreHHOH MeTammorenHu ITpysun, 
M., 1958. 
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Jlonnagn Axagemunu nayk CCCP 
1959. Tom 129, Ne 5 


rEOMOLH § 
|e.) i; ae 


B. ©. COJIOBbEB, JI. C. KYJIAKOBA u I. B. ATAMOBA 


HOBbIE JAHHbIE O TEKTOHHYECKONH CTPYKTYPE 
JHA FOOKHOTO KACHIINA 


(IIpedcmaeaeno axademuxom H. C. Mamcxum 13 VI 1959) 


B 3HauuTeIbHoll Mepe ycTaHOBeHa reojorHuecKaHt CTpykTypa Ha 
Kacnulickoro Mopa H 3aKOHOMepHOCTH pacmpeesIeHuA COBPeMeHHBIX Oca 
KOB Ha jlHe 9TOrO OacceiHa, raBHbIM OOpa30M B IIpHOpexHbIX paHoHax 

1 4-6 8 10-12) y Wp.), aTaKxKe YaCTHYHO HM B ero PMIyOOKOBOAHOH 4acTH 
(2,3, 7,°) uw mp.). Ognaxo rayOoxosoguble yuacrkH [fOxuoro Kacnua 
McCIeOBaHbI HeOcTaTOuHO. 

B nocmequve [Ba-TpH rosa yaslocb NOJYYHTb HeEKOTOPble HOBbIC AaHHBbIe O 
pembewe H TeKTOHMYecKOM crpoeHuu Ha [OxHoro Kacnua. 

C MOMOLLbIO SXOJIOTOB-CaMONMCLEB, MPOMSBOLAIAX HeMPePbIBHY!O 3arHCb 
MIyOHHbI, Ha _MOpA, OblIo mpoBeseHo usy4eHHe pelbea AHa TayOoKOBOLHOK 
= uactH IOxkuHoro Kacnua (puc. 1). 
Ha ocHoBe 9THX aHHbIxX ObWIM 
COCTaBJICHbI MpopusiH pelea’ 
Ha (puc. 2), OaTHMeTpHueckas UH: 
TEKTOHHYeCKaAd CXembI QHa lO>KHO-} 
ro Kacnusa (puc. 3). Oru padortst: 
BbIABHJIM Upe3BbIuaHHO CJIO%KHOE | 
cTpoeHHe pejlbedba Ha FOoKuoro | 
Kacnua HW mMo3BOMIM MOMYYMTb 
COBePLICHHO HOBbIe, paHee He H3- 
BeCTHbIe JaHuHple *, | 

X apakTepucTuka pesbeba 
mebda H CKIOHalOxHOoro Kacnua 
java B Ta6u. |. 

1. Wupuna werbda Wo 6poBKu 
Ha 3amafHOM WM BOCTOUHOM M0- 
Oepexbax pasmMuHa. Ha 3amaqe 
OpoBka npwxKaTa K Oepery UB 
CpeqHeM HaXOJMTCA Ha paccTos- 

Puc. 1. Cxema pacnonoxkenua SXOJOTHBIX PasCoB HAH OKONO 43 KM oT Gepera. Ha 

(paspesos) B }Oamuom Kacnuu BOCTOKe OHA OTCTOHT 3HAYHTEJIBHO 
WaJibie OT Oepera WH HaxOsUTCA 
Ha pacCTOAHHH B cpeqHeM 130 KM. 

2. TayOuHa meperv6a wenbdpa (6poBku) B pa3siM4uHBIX yyactKax lOxHoro 
Kacnva pa3Has W KOseOeTCA B JOBOJbHO LIMpOKOM HHTepBase — oT 23 Jo 158M. 
Cpequnve JaHuple riyOuHb! neperu6a (6poBKH) CBUeTeIbCTBYIOT O TOM, 4TO Ha 
3allae OHA 3HA4HTEIbHO MeHbille (85 M), 4Yem Ha BocToKe (121 Mm). Sto o6bac- 
HAeTCA TEM, YTO BOCTOUHAA YacTb TOxkHOoro Kacnua B HacToallee BpeMaA HCMHBI- 
TbIBaeT Oosee HHTCEHCHBHOE OTHOCHTebHOe MOrpyxkeHve, 4eM 3analHaa. 

3. Kak B 3amaqHod uacra TOxnoro Kacnua, Tak UM B ero BOCTOUHO YacTH rsy- 
OvHa neperu6a (OpOBKH) 3HaYHTebHO OTKJOHAeCTCA OT CpeqHHX 3HaveHHit 
ee PIyOHHbI AIA 3anaqHoH M BocTOUHOM YacTeli Mops (Ha 3anaqe or 23 Jo 
158 m; Ha Boctoke oT 32 Jo 150 m). Haumenpuas raryOuna 6poBKu COOTBETCTBYeT 
aHTHKJIMHaJIbHBIM NOMHATHAM Ha JHE MOPA, HaHOo/bIWad — CHHKJIMHAaJIbHbIM 
mporu6am. 


* Tlomb3yacb caryyaeM, aBTOpbI BbIpaxKaioT ryOokylo OnaroxapHocts B. JI. Mucayeuko 3a 
MOMOULb H COMeCHCTBHE MPH BEIMOJIHEHHH STHX paooT. 
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Takum o6pasom, riyOuHa 3aleraHua GpoBKH — 9TO OUeHb UBCTBUTEMbHBIT 
HHAMKATOP COBPCMeHHBIX TEKTOHHYECKUX ABHXKeHHI HW B KaKOli-TO Mepe MoxeT 
CyKUTb UX KpuTepHem. Bnepseie sto OGcTosTeMbCTBO HaM yaslOcb NOJMeTuTS 
pM SXOJOTHOM mpomepe Anurepou- 
‘eKoro mopora (34), 

i| 4. [nyOuna neperu6a (6posKn) B 
jHanpaBJiequH K AnwuepoHcKomy r10- 
pory u QbOypcy yMeHbulaeres, Tor- 
Wa KaK B WeHTpasbHol yacru IOxuHo- 
ro Kacnua ona yBemnunBaetca (pu 
CJIOBHH UCKIONeHHA HeOOMbILMX 
JYOMH pacnouoxKexnuaA OpoBKH, mpH- 
YPOUeHHBIX ‘K  aAHTHKJIMHaJIbHBIM 
OMHATHAM). STO oO6croATeIbCTBO 
CBUJETEIbCTBYe€T O TOM, 4TO paliou 
AmmepoucKoro mopora u TeppHTo- 
(pus, 61M3Kadt K QibOypcy, HCMBITEI- 
BaloT Ooee HMHTeHCHBHOe OTHOCH- 


iTenbHoe NOMHATHe, eM cCpeqHAA 
iyact IOxuoro Kacnua. 

Ha gue IOmxunoro Kacnusa o6Ha- 
pyxkeHa wWellai CHcTeMa MOJBOHbIX 
XpeOTOB, BbITATHBaIOlHXCA 10 Mepe 
mpHOmKeHHA K Ory Mpenmyutecr- 
'BeHHO B  CYOMepHAHOHaIbHOM Ha- 
mpaBsleHHu. OTH xpeOTbl NOcTuraloT 
-OTHOCHTEJIbHOH BbICOTHI (Ha HaHGo- 
jee ray6okumu yuactKamu IOxHoro vv 
Kacnusa) 400—500 om. 

3 puc. 2 4 3 BUHO, YTO pelIbetp, pyc. 2. Mpousm penvetba qHa }OxHoro Kac- 
a CJI€EMOBATeJIbHO, H TeEKTOHHYeCCKOE ma, COCTaBJIeHHbIe Ha OCHOBe JaHHbIX Hempe- 
cTpoeHHe 3anamlHOH HU BOCTOUHOL Sata sou 2 LOPS AOU 4 Robe 
| oo fOxkHoro Kacnua Beko, pass SatOTomEnH Cc ohsiste ae reeled) Kak 
AMTalOTCH, YTO CBHIETEIbCTBVET O ony pacnonoxKeHbI Ha CXEME SXOJOTHEIX TaJICOB 
pa3JIM4UHOH TeoOrHyecKOH TIpHpowe (puc. 1). Coornomenue macuira6oB BepTuKasb- 
3THX JByx oOOacreli FOxKHoro Kac- HOrO K TopHsoHTabHomy | : 50 
nua. He ucksioueHa BO3MOXHOCTD, 

YTO 3TO OOCTOATEbCTBO O6yYCOBeCHO Pa3JIHYHbIM XapaKTepOM 4H rviyOnHOH 
3aleraHHa Gomee ApeBuero cy6crTparta. 

Ha 3anajle UMEIOT MECTO Y3KHe, BbITAHYTbIe H Kak Ob! C*KATHIC NOABOHbIC BO3- 
BbILICHHOCTH HM BIaMHbl; Ha BOCTOKe — CNOKOMHbIe, NOOrHe MH pacnJbIBYaTHIe 
@OpMbI pesbeda. 

Jlio6onbiTHO, YTO Ha Webbe Bce (pOpMbI pewbera BbIParxKeHbI OUeHb Ca6o, 
Tora KaK Ha CKJIOHe H JHE MOPA OHM MPOABJIAIOTCA UpeSBbIUaHHO OTYETJIMBO, 
a HHOra HW pe3KO. ITO HW NOHATHO, TaK Kak Web) KacnMickoro Mopa mpescraB- 
siset co60H He 4TO HHOe, Kak aOpa3HOHHO-aKKYMYVJIATHBHY!0 PaBHHHY BHYTPH- 
KOHTHHeHTaJIbHoro Oaccelina, B Mpelemax KOTOPOH mMpoucxoquT HaKOouee 
MHTCHCHBHOe OCaKOHaKONVJIeHHe, CrvlaxKHBalolulee HEPOBHOCTH B_  pewbepe 
Ha. 

Moxuo cuuTaTh, YTO B Mpesetax riyO6oKoBoOAHEIX yuacTKoB IOxkxoro Kacnua 
MbI HMeeM JlelO C MpAMbIM pesIbepoOM, KOrJa MOAHATHAM B pesbee COOTBeT- 
CTBYIOT AHTHKJIMHaJIbHble CTPYKTYPbl, a MOHWKEHAAM — CHHKJIMHasH. Kak BAQHO 
43 IpHslaraemMol TeKTOHMYeCKOl cxemb! IOxHoro Kacnma (pu. 3), NouTH Bce aH- 
THKJIMHAJIbHbIe NOAHATHA HM CHHKJIMHAJIM, BbIABJICHHbIe 3eCb Ha OCHOBE 9XOJIOT- 
HbIX IIPOMEPOB, ABJIAIOTCA MPOMOJKEHHEM COOTBETCTBYIOWWUX AHTHKJIMHAJIbHbIX 
30H I]pnanumepoucKoro mopcKoro paliona, KoObicrana 4 DakuHcKoro apxume- 
Jara Ha 3anajle HW COOTBETCTBYIOULMX AaHTHKJIMHAJIbHbIX 30H SamaqHo-T ypkKMeH- 


CKOM HH3MeHHOCTH Ha BOCTOKe IOxuoro Kacnua. 
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B o6uem Bue BbIPHCOBbIBaeTCA CeyIoWlad KapTHHa. CrpykTypbl anTuKr} 
Hopusa AnmeponcKoro apxunesara Ha 3amajle M CTpyKTypbl TilaBHOM TEKTOH)) 
yeckoli HHH []puOamxaHcKOH JempeccuH Ha BOCTOKE, BeEpOATHO, Ky JMcooO past 
CMBIKaloTCA MIpHMepHO B WeHTpaJbHOH YactrH AnwepoHcKoro Mopora, MPHyPi 
yeHHOl K OOWIMpHOM Aenpeccuu mopora. OT HUX, a Takxe OT CTPYKTYP, PacHiy 


~~ 
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u ads 
4 6-KO~Be 9 bi MAKNGA 
re = 
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o. OrypuHnckni 


| 54a Vanexoro 
\ \ 
6-«o Tpasnnt Byanan 


Puce. 3. Barumerpnueckas HW TeKTOHHYeCKan CxeMbI WHa [OxHoro Kacnua. a — wxKHad 
rpaHvla 9MHrepuHHCKOli MnatTdopMbl; 6 — aHTHKJIMHANbHbIe CTPYKTYPbl, YyCTaHOB- 
JIGHHbIe CelicMHKOH, OypeHHeM H ApPyrHMH MeTO_aMH; 6 — AHTHKJIMHAaJIbHbIe TeKTO- 
HHYeCKHe JIHHHH, BbIpaxkeHHbIe B pembede Ha TOxHoro Kacnua; e — CHHKJIHHAaJb- 
Hble TEKTOHHYeCKHe JIHHHH, BbIPaxKeHHbIe B pesbete Ha FOxKHoro Kacnua, a B 
TpHOpexHBIX YyuacTKaxX — YCTAHOBJICHHbIe CelicMukKOH; 0 — OpoBka — neperH6 wemb- 
tha; e — H306aTbI, IpOBeeHHbIE MO AHHbIM SXOMOTHEIX TpOMepoB; 3c — H306aTHI, 
TIpOBeeHHbIe M0 JaHHbIM HABHTaWHOHHbIX KapT. / — aHTHkNMHOpHi AnmepoHcKoro 
apxunenara; JJ — npoqomKenne JKelipan-Keumacckoro cHHKIHHama B Mope: /// — 
aHTHKIMHasIbHbIe = 30HbI Bakuuckoro apxunenara: J — Bonbwok Kanusayqar — 
Canrauanbt —Byma — mMope, 2 — Ausatckaa rpaga, 3 — Ilupcarat — Xamamygar — 
o. CBHHOH — KamMeHb Mruatus, 4 — Kanamac — BangopaH — Kymaun, 95 — 6anka 
Ilasnospa — Iloropenaa nuaiuta—lI oopayepa — Kypuuckas, 6 — Hedreyana — 
o. Kypuuckui Kamenb; /V — Katbanbj2ka —KebKOpCKHH CHHKJMHaIbHEIN mporu6; 
V —raaByHad TeKTOHHYeCKad JHHHA IIpnHOanxancKoH enpeccun; VJ — OrypunHo- 
Ku3blikyMcCKad CHHKIHHAaJIb 


JIOMKCHHBIX }OKHee ITHX TEKTOHHYECKHX JIMHH, KaK Ha Cylle, Tak H B MpHOpex 
HOH MOIOCe MOPA OTBETBIAeTCA CepHA TEKTOHHYECKHX JIMHHM, KOTOpHIe 7 
HallpaBJIeHHl0 K Ory MOCTeNeHHO NPHHHMAIOT Bce Oovlee APKO BbIPAKeHHOE CyOMe 
PHAHOHAIbHOe HanpaBeHHe. Ye OTMeUAOCb, UTO y HAC HET JaHHbIX M0 Tepp! 
TOPHM Camoli 1oxKHOHK yacTH LOxuHoro Kacnns, HW NOSTOMY HEACHO, Kak 9TH CTPyI 


TYPbI COWIeHAIOTCA C CHCcTeMOl ObOypca. Tlo-BuyuMomy, 3fecb MoryT uMe1 
MeCTO Ba BapHaHTa: 
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Ta6Oauua 1 


Xapaktepuctuka pesbeda wenbpa u cknona ]Oxnoro Kacuna 


oy Sanaqubi Oeper ]Omxnoro Kacnusa Bocrounpik G6eper IOmunoro Kacnua 

© o | & @ 

& 2 Ss yrou HaksoHa po | yrouI Haksiona 
is = Oia - yrOK cKgIOHa S 2 - “i vEOH cKJIOHa 

z oie “ SI HakKJIoHa 5 5 x Bie HakloHa 

g g Bo = wembda cee {| 5 ad) o8 mlembpa 

ea = epeaqH. G9OLn cpeaH. | HanOOubuI. 
Saal oaiene Ce ae ealene oe 

1 58,5 100 |0°06’ 0°30” 0°45’ 87,0 58 0°02’—03’ | 0°15’ — 
2 60,7 | 100 |0°05’—06’ 20 — 102,0 100 0°04’—02’ | 1°21’ — 
3 58,9 70 |0°04’ 2° = 116,7 417 0°01’—02’ — 12°—13° 
4, 45,7 80 |0°06’ ile — 99,0 100 0°04’—05’ | 0°27’ 8° 

5 54,8 | 100 |0°06’ - aie de — 105,5 130 0°04’—05’ | 0°30’ 9°—10° 
6 37,0 65 |0°06’ 0°45’ — 120,4 150 0°04’—05’ | 1°—1°10’ — 
it 43,5 60 |0°04’—05’ 0°45’—1° — 125,9 140 0°04’—05’ | 1°30’ — 
8 38,5 60 |0°05’ 2 — 120,4 140 0°03’—04’ | 1°15’ — 
9 — — — —_ — 109,38 150 0°04’—05’ | 0°52’ 2°09’ 
10 — — — 12537 — 122,4 150 0°04’ 0°49’ 11°20? 
41 — — — 42307 PSO Mate t 150 0°04’ 0°51’ 1°06’ 
12 DOyl 95 |0°06’—07’ 2752/ PAN Wp bikes) 150 0°04’—05’ | 0°51’ 4°45! 
13 — — — — _ 111,6 153 0°04’ 0°44’ _— 
{4 bow 64 10°04’ 2°02’ SAS a 12262 146 0°04’—05’ | 0°39’ 1°04" 
15 — _ — — 3°40’ | 120,4 150 0°04’—05’ | 0°54’ eo 
16 — — — 200" — aoa — — 0°51’ 12377 
17 — 90 — 1°49’ — 110,7 122 0°04’ 0°46’ ODPM 
18 22n2 80 |0°12’—13’ PPG _ 19153 106 0°02’ 0°42’ AS 35r 
19 -— 92 — 1°38’ 825079) 14540 115 0°04’ 0°58’ 4°41’ 
20 48,2 | 4137 |0°40’ 2°23" [RE PN Say 100 0°01’ 0°54’ AN Uae 
24 48,2 | 158 |0°11’ 2249 32487} 494 74 105 0°02’ 0°53” 2°43" 
22 27,8 80 |0°09’ A254 3°04’ | 190,7 120 0°02’ 0°50’ Pout 
23 16,9 80 10°06’ 1°02’ MO Mabey @ 112 0°02’ 1°19” aay Ag 
24 — — — 112527 POAC 2650 100 0°02’ 0°28’ 0°31’ 
25 13,9 23 |0°05’—06’ 440% 2c 28 aledddnic 32 0°01’ 0°07’ _ 
Sar a | 

Hee . Lele Sb 0°06’ 1°38’ 2250) t29> Oe 207, 0°03’ 0°49” 3°10’ 


1. BecbMa BepOxATHO, 4TO BAONb oRKHOrO GOepera Kacnua npotaruBaercs 
ray6okui mepeqoBolt mporn6, 3anoJHeHHBIM ocaqkaMu, CHECeHHBIMH C QvbOyp- 
Ca; BO3MOXHO, TO ONHCaHHble CyOMepHAMOHaJIbHbIe AHTHKJIMHAJIbHbIC 30- 
HbIl B TOM K€ HallpaBJIeHHH MOrpyKatoTcA B YTOT NporHO u 3feCb 3aTyXalvT. 

2. Bo3MoxkHO, TO BCA CepHA CYOMePHAMOHAJIbHbIX AHTHKJIMHAJIbHbIX 30H, 
IIpHOIMKaAdCcb K }OXKHOMY Oepery, MPHMeT HanMpaBwenue, OIM3KOe HaNpaBJIeHHIO 
Gepera, u Oyler ciefqOBaTb Gomee WIM MeHee MapadebHO CHCTeMe QulbOypca. 

Jlanuple 0 pestbede WHa TOxuoro Kacnua cBHJeTebCTBYIOT O MPOMCXOAALINX 
B HEM B HaCTOALlee BP€MA HHTCHCHBHbIX COBPCMCHHbIX TEKTOHHYCCKHX ABH Ke- 
HMAX, KOTOPbI€, HECOMHEHHO, OKa3bIBal0T CYILECTBEHHOe BJIMAHHE Ha KO/eOaHHA 
ypoBua Kacnuickoro Mops. 

B 3ak0ueHHe aBTOPHI BbIPaKaroT riyGoky1o GONarofapHoctb akag. A. JI. An- 
IWMHY 3a Il€HHbIe 3aMeuYaHHA, KOTOPbIe OH Cea NO sTOK paOoTe. 


ViuctuTyT reomorMH Hu pa3spa6oTKH Tloctynuao 
roplounX MCKOMAeMbIx 42) VI-1959 
Akaylemuu HayK CCCP 
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rEONOCHS 


r. &. AKOBJIEB ) 


OCHOBHbIE THIIbl PAMOHOB PYJHOFO AJITAA | 
(ITpedcmaeaeno axademuxom J. H. Mlep6axoeom 16 VI 1959) ; 


HanpaBusenHe moucKoBbix pa6ot B Pyfuom Asirae, Tak Ke KaK HM B ApyFrx 
METAJIJIOTEHHYECKHX MPOBHHILHAX, OMpeeAeTCA OCOOCHHOCTAMH pa3MellleHH 
PYAHBIX Moseli H MECTOPOXeHHH, B aHHOM CJTydae MOJIMMeTAaJJIMYeCKHX, B Npe- 
yeslaxX TOPO HIM HHOrO pyqHoro palona. MeroyuueckHe OCHOBbI JeTaJIbHbIxX Me- 
TaJWIOreHeETHYeCKHX HCCeOBaHHH,  MpOBOAMMbIX B MacuITa6e | : 25 000— 
1: 200000, u HeKoTOopble TeopeTH4ecKHe MOJIOXKeHHA MO STOMY BOMpocy B 
NOCeqHve TOMbI ObLIM BbICKasaHbl Ha COBellaHHAX HM B neuaTH E. A. Paykesu 
u WU. H. Tomconom (’), A.B.Opsosoti u E. T. Watanospm (°) u ap. B sTHx xe 
paOoTax jaHo omnpeyeeHHe NOHATHA «pyHbIM palion», KOTOpOorO mpHyep-, 
2>KHBaeMCA H Mbl. 

B PyyHom Autae 3a nocjeqHee JecaTHuIeTHe MpOBOMJIHCh reosorHyuecKkHe 
UcCIeQOBAHHA KOJJICKTHBaMH pasIMUHBIX OpranHusalui. Ha OcHOBaHHH STHX, 
paoor, B KOTOPbIX IPHHHMaJI yYacTHe MU aBTOP, MOLT ObITb BbIZeJICHbI OCHOBHBIE, 
THMbI PyAHbIX PavOHoB. 

OcoOeHHOCTH pa3sMeleHHA PyAHbIX NOsJeH HW MECTOPOXMeHHH Bpeyemax STOFO. 
WJIM MHOrO pyAHoro patoua PyAnoro Auta B 3HadMTebHOM CTeMeHH 3aBUCHT OT, 
TEKTOHHYCCKON NO3HIHH WH reoJIOrHyecKOrO CTPOeCHHA KaxK oro 43 HAX. OnHaKkoO. 
PAX pyQHbIX pavOHOB, HMeIOWHX CXOJHOe TEKTOHHYECKOe TOJIOKeHHE HU COOT- 
BeETCTBEHHO TeoslorMyecKoe CTPoeHHe, OOsaaioT H OOWLMMH 3aKOHOMepHOCTAMH 
Pa3MeleHHA PyHbIX NoweH H MeCTOPOKACHHH, a TAaKKe MOPPOOrHH U Bellle- 
CTBEHHOPO CocTaBa Py. ITO MO3BO/AeT HAMETHTb OCHOBHbIe THMbI PyAHbIX palio- 
HOB PHApPOTepMaJIbHbIX NMOJMMeTaIMYeCKHX MecTopoxKJeHHH PygzHoro Ausraa, 
YaCTb KOTOPbIX, NO HallleMy MHEHHIO, HMeeT HE TOJbKO perHOHaJIbHOe, HO H 60- 
Jee OOulee 3HaUeHHe. 

TlonumetauiMueckne Mecropowkzenua Pyquoro Auras, Kak celiyac mpHsHaHo. 
MHOPHMH reo/loraMu, OOPas0BaJIHCb B KOHCYHYIO CTaHIO pasBHTHA FrepilHHCKoL 
TeOCHHKJIHHAaJIM, BCeX 3a MaJIbIMA HHTPY3HAMH, TvlaBHbIM O6pasoM cpemHero 1 
OCHOBHOrO COCcTaBa, KOTOPbIe HaHOoulee 61H3KH MO BPeCMeHH K PyOOTJIO*KeHHIO. 
((?, °, §, °) Hw ap.). OtHako 9TH NO3qHereplMHCKHe SMHreHeTHYHEIe MecTOpOrKe- 
HUA MPHyPOveHbl K PaHHerepllMHCKOMY CTPyKTYPHOMY ApPycy, CJIOxKeHHOMY OCa-— 
JOUHO-BYyJIKAHOFeHHBIMH OTJIOXKCHHAMM AeBOHAa H HWKHEFO KapOoua. B npexesax 
3TOTO Apyca OHH pa3MelllaloTCH HEOMHOPOAHO, KOHWCHTPHPyACb B Tpex ero ya- 
CTAX. 

HanOoupiee KOIM4eCTBO NOMHMETaJIH4YeCKHX MeCTOpOKLeHHH pacnooxe- 
HO B HWKHeH YacTH paHHerepUMHCKOFO CTPyKTYPHOrO Apyca, CO*KeHHOM NOp- 
upoBon sopMalivel sidembcKoro Bo3pacta. Ona XapakTepu3yeTcaA rvibIGOBOli 
CKJ1aqYaTOCTbIO, 3aTyXalolleH K BePXHeH YacTH CTPyKTYPHOrO Apyca U, B CBA3U 
C 9THM, OOJIBLIHM KOJIMYeECTBOM «CJIeMbIX» pa3JIOMOB,K KOTOPBIM 4acTO Ipuypoue- 
HbI CaMbIC MOJIOAbIe NOS AHErepIMHCKHe aiKU OCHOBHEIX MODOA. B yuacTKax BBI- 
KJIMHHBaHHA 3THX Pa3JIOMOB, OCOOeHHO B CJIy4¥ae MepeKPbITHA HX TEKTOHHYeECKH 
cula00 HapYIIeHHBIMH TOMMAMH OLHOPOAHbIX MOPOL, OKaM3YIOTCA pyAHBIe Tera, 
KOTOpble OObIYHO He BbIXOAAT Ha MOBEPXHOCTh Maleo30lCKHX OTMOKeHUE. 
CTpyKTypHad HapylWweHHOCTh HWKHeli YacTH paHHerepuuHcKoro CTPpyYKTYpHOro 
apyca, Hapayy C ApyruMu ocoOeHHOCTAMH CTpoeHHA NopdupoBo cbopmawun. 
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(PU3HKO-MeXaHH4eCKad AHM30TPONHA, YepeqoBaHHe GOlaronpuATHBIX H HeOvIaro- 
PHATHBIX JIA M€TACOMATO3A NOPOL, ONTHMAJIbHaA NOPHCTOCTh H Ap.), 10 Hammemy 
MHEHHIO, HTpaeT HCKJIOUMTEJIbHO BAXKHY!0 POJlb B PaSMeILeHHH NOMMeTamIHUeC- 
iKHX MECTOPOXKCHHH B paspese naweo30HCKHX OTO*KeHHH PygHoro Auras. 

_Hexotoppie NOMHMeTAIH4YeCKHe MECTOPOXCHHA KOHILCHTPUPYIOTCA B cpex- 
He UaCTH PaHHerepUHHCKOLO CTPYKTYPHO"O Apyca, Tle OHH NPHypOuveHb! K ByJIKa- 
HOFeHHO-OCaQOUHbIM OTJIOKCHHAM IIPeANOMORKUTeCIbHO (bpaHcKoro Bospacra. 
ITH MeCTOPORKACHUA HAXOMATCA OObI4HO B MpTHIICKOH 30He CMATHA, pacnouo- 
eHHOK Ha CTbIKe Pyquoro Autaan Ka6ni. Bosee BbICoKoe, 0 cpaBHeHMto ¢ Mep- 
BBIM CJIy4aeM, CTpaTHrpapuy4eckoe NOMORKeHHE 3eCb NOMMMETAMIMUeCKOFO Opy- 
eHeHUA OOBACHAeTCA, BEPOATHO, TEM, UTO B 30HAX CMATHA pa3JIOMbl, KOTOpHIe 
ABNAIOTCA PYNONOABOAAWLMMH KaHaJlaMH, MPOHHKAaIOT B Ooulee BbICOKO JIeExKa- 
IlHe TOPH3OHTbI PaHHeFeplMHCKOFO CTPyKTypHOrO Apyca, 4YeM 3a Mpelelamu 

THX 30H. 

Meskve MecTopoxKJeHHA HM PYAOMPOABMCHHA KOHICHTPUPy!OTCA TakxKe B 
HBepXHel “aCTH PaHHerepWHHCKOrO CTPYKTyPHOrO Apyca, re OHH MpHypoueHnbl 
| IpevMyllecTBeHHO K TYPHEHCKUM OCaJOUHDIM MIM OCaMOUHO-BYyJIKAHOFeHHEIM OT- 
JIOXKeCHHAM. 

CielyeT OTMETHTb, YTO MECTOPOKEHHA B HWMKHEH MU CpeqHeH YacTAX paHHe- 
i 


I 
i 


PePIHHCKOFO APyca KOHTPOJIMPy!oOTCA APeBHHMH (AOCKIaYaTbIMH) pa3zsIOMaMH, 
|OOHOBJICH HBIMM B PlaBHble (pa3bl CKJlavaTOCTH HW, UTO OCOOEHHO BaxXKHO, B MOCue- 
icKlauaTytoO CTaqHio, HeMOCcpeACTBeEHHO Mepex pyooTioxKeHHnem. Mecropoxze- 
{HHA WH pyMOMpOABJIeHHA B BepXHeW 4acTH CTpyKTypHoro Apyca MpwypoueHb! K 
;MOJIOZbIM (MOCeCKIaquaTbIM) pa3JIOMaM H TpelllHHaM. 

B npegetax Pyguoro Auraa nouuMetalMueckHe MeCTOPOKAeHHA pacnpe- 
(eJIeHbI HEPaBHOMePHO He TOJIbKO MO BepTHKaJIH, HO HM B nwiaHe. Mecropox jenna 
-KOHILGHTPUpyioOTCA Ha MWMOMAaAX, KOTOPbIe BbITeMAIOTCA B PyHbIe paliouni, 
ABMAIOULMECA UACTbIO MOJHMMeTaJJIMYeCKOrO Moca. OTH palOHbI pa3eueHbl 
MeKTy coOoh Gojlee 3HaYHTEIbHbIMH MOUTH Oe3pyAHbIMH TeppHTOpHAMH, Ha 
KOTOPHIX H3BeCTHHI JIMIIb OTICIbHbIe HEOOIbLIMe MECTOPOKACHHA WH PpyMMbl 
pyonposBJeHHH. 

PyHble paHOHbI MpHypO4eHbI K CTPYKTYPHbIM MOA30HaM, ABJIAIOULMMCA 

YaCTAMM OCHOBHbIX CTPYKTYPHbIX 30H PygHoro Auras, CpeqW KOTOPHIX BbI.eIsA- 
worTca: 1) aHTHKMHOPHH, 2) CHHKJIMHOPHH, 3) 30HbI CMATHA. 
_ CrpykTypHo-MetTaoreHHuecKHe MOA30HbI MpelcTaBAloT co6oH KpymHBIe 
‘CJOXHKHO MOCTPOCHHbIe AHTHKJHHAJIDHbIe HIM CHHKJIMHAJIbHbIe CKIaKH ((IMHOH 
B MepBble TeCATKH KHJIOMETPOB), OCJIOXKHEHHbI€ 30HaMH CMATHA Tuna MpTeiu- 
‘CKOrO IIYOMHHOPO pa3sioMa, a TaKKEe PerHOHaJIbHbIMH Pa3JIOMaMH H BeTBAMH 
30H CMATHA. 

B pydupix pationax HaOmofaioTca pasHooOpa3sHble, HO OAHOBO3PaCTHble, M0- 
JIMMeTaJIJIM4eCKHe MeCTOPOKTeHHA, OOPasO0BaHHble B KOHIWe BepXHETO Masleo304. 
3yecb He HMeroTca B BUY Oosmee ApeBHHe rHApOTepMaJIbHbIe MECTOPOXKeHHA HH 
PYAOMpOABJICHHA UWBeTHbIX MeTAaJIJIOB, KOTOPble ceM4ac BbIqeisI0oT B PyfHOM 
Anrae (*). 

TlonokenHe TO HIM HHOH CTPYKTYPHOH MO3OHbI, K KOTOPOH MpHypouen pyZ- 
HbIM pafioH, MO OTHOLIeHHIO K OCHOBHbIM TEKTOHHYeCKHM 30HaM Pygunoro Avitaa 
WH COCeAHUX perHOHOB, OMmpeseseT OCOOCHHOCTH CTPOCHHA TaKOH MOJ3ZOHbI H, 
B CBA3H C 9THM, Pa3MelLeHHe NOJMMeTaIM4YeCKHX MecTopoxeHHH (7°). Bmecte 
€ TEM, HaGwOLaeTCA JOBOJbHO YeETKaA B3AMMOCBA3b Pa3JIMYHbIX PYOKOHTPO- 
JIMPY!OULHX 3JIEMeHTOB, OCOOCHHO PYAOHOCHBIX CTPyKTYP C OCHOBHbIMH TeKTO- 
HMYeCKHMH 30HaMH PygHoro AsTad — aHTHKJIMHOPHAMM, CHHKJIMHOPHAMH HU 
30HAMH CMATHA, WIA KOTOPbIX XapaKTePHO JWIHTeMbHOe WH HeORHOPOAHOe pas- 
purua (1). B Pyguom Aurae, B 3aBHCHMOCTH OT NOJIOXKeHUA PyMHbIX PalOHOB 
B 9THX TeCKTOHHYCCKHX 30HAX, MOXKeT ObITb BbIJeJCHO TPH OCHOBHbIX THIMA, 
KpaTKaad xXapakTepHcTHKa KOTOPbIX MpuBezena B Tabu. |. 

B cporo ovepedb, B STHX THMaX, OCOOCHHO BO BTOPOM,— PYAHble pavoub! Ko- 
TOporo pa3sHooOpasHbl H MMeIOT HanOo/Ibulee pacnpocrpaneHve, MomKeT ObITb 
BbIeICHO HECKOJIbKO NOATHMOB PyAHbIX NOeH H MeCTOpOKAeHUH, Kak 9TO, HanpH- 
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ep, cHesaHo IT. ®. MBankuupim u A. B. Ilypkuupm (3). Takum o6pa3o0m, OcHO- 
OM VIX THNM3alMH PyAHbIX paHOHOB M HallpaBJIEHHA MOMCKOBbIX padoT B mpe- 
eax pyAHoro paliova Toro WIM HHOrO THNAa ABJIACTCA JIeTaJIbHOe TEKTOHHYeCKOe 
aHOHHpoBaHue PyyHoro Auras. 

IIpakTuyeckoe 3HaueHHe PyYAHbIX palioHOB Pa3HbIX THMOB pa3JIM4HO: HaH- 
OJIbLUIHH HHTepec NpeAcTaBAIOT PyAHble paHOHbI THNa 30H CMATHA HW CKJlaqya- 
O-rIblIOoBOro THMa, MpHueM MocwesqHHe HMeIOT HM HaMOo/bUee pacmpocTpaHeHHe. 


MockoscKuh rocyapcTBeHHbIli yHHBepCcHTer Tlocrymuao 
um. M. B. Jlomonocosa 15 VI 1959 


UWHTHPOBAHHAS JIMTEPATYPA 
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(1955). 2 Il. ® MeBanxku4, Teonorna u Bonpochl rene3vca MOJIMMeTaIIM4UeCKHX MeCTO- 
poxyenui IIpuuptrpmmsa, M., 1957. 311.0. Wpauxkun, A. B. WypxKuun, Mss. 
AH CCCP, cep. reon., Ne 4 (1957). * 11. ® Mapauxkun, HW. WU. Xantrypusua, COopu. 
Cos. reom., Ne 43 (1955). §& B. Il. Hexopowmes, Teonorua Antas, M., 1958. 
*A.B.Opaosa, E. T. Watraaos, Matep. wayyy. ceccHH no MeTajmoreHHuecKHM 
WM MpOrno3HEIM KaptaM (Zoksagpt), Amma-Ata, 1958. *’ E. A. PagkxesBuu, VM. H. Tom- 
cou, Matep. Hay4uH. ceccHH MO MeTasMOreHH4eCKHM HM MpOrHo3HbIM KapTaM (JoKJagpl), Ama- 
maa, 1909. © Soo 1K la my ma ny DARI 119) Now 3-(1958). 3° Me nt Xeon cranny a- 
“RuuosB, COopH. HayyHo-TexH. uHnpopmaunu, BCETEHM, Ne 1 (1958). 1T. ®. A xKxos- 
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Jloxxagp Anagemun nwayx CCCP 
1959. Tom 129, Ne 5 


THUPOTEO/OLHA 
b. ®. MABPHIUKHM 


O TEOTEPMHYECKHX YCJIOBHAX 
3ANAJHO-CHBUPCKOFO APTESMAHCKOLO BACCEMHA 


(ITpedcmaeaexno akademuxom JI. H. Wfep6axoseim 26 V 1959) 


Tlo gaHHpim rry6oKoro OypeHus, B reoworuyeckoM cTpoeHuH SananHo-Cu- 
6upcKoro apTesHaHcKoro OacceliHa MPpMHMMaIOT yyuacTHe MeCYaHO-rJIMHUCTHIE 
OTJIOXKEHHA OT P3T-wJeliaca 10 COBPeMeHHbIX MOLLHOCTbIO oO 3—4 KM, 3avleralo- 
UlHe Ha HEPOBHOH NOBepXHOCTH JolopceKoro cbyHJameuta. CpeM oTM02%eHHH Me3O- 
KaliHO30A HMeCTCH PA KOMIMJICKCOB BOJOHACHILICHHBIX NOPOA, cOsepxKallux kak 
MIpecHble, TaK MH MMHepaIM3OBaHHbIe BODb C MHHepasmusaunel or | fo 59 r/n.. 

Kak moKa3bIBaeT MaJeHve Mbe3OMETPOB, JIBH2KCHHE MOA3CMHbIX BOX B Oacq 
cele MPOMCXOLUT C 1Oro-BOCTOKa HM 1Ora, OT OCHOBHEIX OOslacTeH MHTaHHA, Ha) 
cepep H CeBepo-3anay — k oOlacTaM cToKa. PaccuvTaHHadA HaMH JIA BOJOHOC- 
HbIX TOJIML M€303081 CKOPOCTb (uJIbTPallHH, BCIeACTBHe OYCHb MaJIbIX PpawHeH- 
ToB Hanopa (or 0,00025 yo 0,00006), KoneOneTca OT HONeH CaHTHMeTpPa JO NOy- 
MeTpa B Foy, yObIBad C yBeJIMYeHHeM TIyOUHbI 3asleraHHA BOJOHOCHOTO TopH— 
30HTA H YMeHbIWeHHeM ero MpOHHMaeMOCTH. 

BemelcTBue HH3KHX TeMepaTyp BO3yxa Ha ceBepe OacceliHa (cpeqHerojo-— 
Baa or —3,5 yo —10°) 3ecb wupoKko pacnpocTpaHeHa 30Ha BeYHOMeP3JIbIX 
PPyHTOB, 1OxKHAA Tpanulla KOTOPOH NpOXOANT MpHMepHO NO JMHUH, COCAMHAI- , 


Ta6bauna 1 


BeJHuHHbI TeOTepMHYeCKOM CTYNeHH AA pasMUHEIX paHonoB SamaqHO-CuOupcKoro 
apTesHaHcKoro OacceliHa (B MeTpax Ha 1°) 
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mm) ee) c 0 0) ool~q 
Yctb-Enucefickuh mopt 1810 |36,0 29,3(?) 34,0 — — (36,0 Ana 20—250 m 
62,5 M/rpax 
acter 
,0 m/rpa 
Bepesopckuh 1350 |29,4(?) 23,3 — — — [25,0 es 
Enorylickut (mn. Kessor) 1890 |38,2 35,5 64,0(?) _ — /|40,0 
Xautpi-Mancufick-lloxypceKkuit 2000 |23,8 29, 4(?) Pape | —_ — |26,0 
Ky3HelloscKHit 950 }14,0 _— _— — — 44,0 
TypunucKkul 1018 |23,8(?) — = —_ — |19,0 
Tromenckuht 1852 |27,7 45, 4(>)** 30,0 -- — |30,0 
S3aBofOyYKOBCKH 1340 |27,7 43,1(2)** _ — — {30,0 
IlokpospceKuit 1747 |25,0 31 ,2(?) 26,6(?) — — |26,0 
BukysopcKkult 2034 |25,0 25,0 AAT) — — {24,0 
IerponapsopcKult 4470 |38,4 29,3 — _ — _ |30,0 
Omcxko-TapcKknit 2690 |31,4 34,7(?) 27,3 24,7 | 21,0 |27,6 
CnasropogcKo-Mnarosceaunk 1100 |28,5(?) — — — — (29,0 
Kounawesckult 2860 |33,3 30,1 2358 18,4 | 16,0 |23,6 
Kacckuh (n. AmeKcaHpoBcKuit 
Ws1103) 1690 )42,0 31,8 5994(?)**| — — |41,5(?) 
MapuancKkuit 920 |30,0 — _ —_— — {34,2 Aaa 500— 
850 m 50 (?) 
| 3 M/rpag 


* Bepxueh TrpaHuleH MHTepBata uccmeqoBaHMi CunTaeTca TruyOuHa 3aneraHusa Heii- 
TpaJIbHOTO C/OH, YCJOBHO MpHHuMaeman B 30 M. 

** TIDMUHHBI, BbISbIBAIOMHe peskoe yBeMUeHHe TeEOTepMHYeCKOM CTyNeHH B TiOMeHCKOM 
M 3apofoyKopcKom palionax B uHTeppane rayOun 1000—1500 m u B Kacckom paiione na 
raryOuHe 1500—1690 m, eme He focTaTOuHO ACHbI. OTH 3aMepbI MpOBeWeHI B PHIXNO!! ToON- 
ule Me€30-KaHHO30A Mw TpeOyioT NOBTOpeHHaA. 
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uleH r. Bepesop na OOu cn. Apweso na Enncee. K cepepy or sto anunw 
MOLHOCTb MeP3JIOTbI NOCTeENeHHO yBeJIMYMBaeTCA HB palione Canexapya jocru- 


raeT 300 M, a B Hn- 
30BbAX Enucen 450M. 

Bce  Bpilllel pupe- 
JIeHHbIe JAHHbIe YU HTHI- 
BaIHMCb Tp anan3ze 
TeMNepaTYPHbiX 3aMe- 
pos, BbIMOJIHCHHBIX 
HeTepa3Be J OUHbIMH 
OpraHvsalluAMu B y- 


60KuX CKBaxKMHaX. 
Maxcumaabuasn Temme- 
patypa B  OacceliHe 


ormeueHa B Kownaties- 
CKOH cKBaxknHe 2 P Ha 
rayOuHe oKos0 2900 m 
wu Onu3Ka K 120°; Han- 


MeHbWwaa, paBHasa 
— 5,2°— B cKBaxKuHax 
'Ycrp-Ilopta, B 30He 


Mep3JIbIX TPYyHTOB, Ha 
| TayOuHe 20—25 m. Be- 
auuuHa reoTepmuye- 
cCkOH cTyNeHH B cpex- 
' Hem kovle6ietcs oT. 15 
qo 40 m/rpag (ra6.1. 1). 
Oua Oombuie B OOua- 
cTax nutaHusa (Ilerpo- 
maBoBckui, Mapunu- 
ckulH, Kacckul pato- 
HbI), (Pe HUCXOJAMe 
TOKH XOJIOMHbIX HH- 
(UIbTpalHOHHbIX BOL, 
npoHHkalollne 0 3Ha- 
UMTeIbHOK rs yOuHbl, 
3aMeJJIAIOT Hapacta- 
Hue TemMMepaTypbl, U 
MeHbIUe B OOaCTAX, 
rye mponcxoquT nox- 
TOK K  MOBepXHOCTH 
3eMJIH IporpeTbix Boy, 
W3 WeHTPaJIbHbIX Ppao- 
HOB. OacceliHa (Ty- 
puck, Kys3Hellopo, 
Bepesozo). Bausnue 
ru po Auvamuyeckoro 
(paxTopa Ha BeJIHYMHY 
TeOTEPMHYeECKOH = CTY- 
MeHH YMeHbllaeTcaA Cc 
rayOuHoH, mo Mepe 3a- 
MeJJIeHHA BOLOOOMeHA; 
B TOM Ke HarpapBuie- 
HHM 3aTyXaeT UM BJINA- 
Hue KJIMMATHUeCKOTO 
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Puc. 1. Peorepmuueckue paspespi (1958 r.).a— a@— NO sMHMM 


Bepe3oso — CemunanaTunckK; 6— 6— no HHHH Typuuck — 
MakcuMkuH sap. /— crpaturpaduyeckue rpaHulibl; 2— CKBa- - 
%KHHBI; § — PpaHHUbl THAPOTeOXHMHYeCKHX 30H; 4— BOJbI C MU- 
Hepadu3aluMel 203 r/n cymbiaTHO-ruApoKapOoHaTHO-KaJIbUveBo- 
HaTpHeBble, PMApoKapOonaTHO-HaTpHeBble, XMOPKAHO-rMApoKap- 
6oHaTHO-HaTpHeBble, asoTHbIe; 5 — BO/IbI C MHHepaMsallueH OT 
3 20 20 r/n, cybcpaTHO-XOpH JHO-MarHHeBO-HaTPHeBbIe, B OCHOB- 
HOM a3OTHbIe; 6— BOJbI C MHHEpalusalHel oT 3 20 56 T/1; XJ0- 
PHHO-HaTpHeBbIe H XJIOPHHO-KaJIbUMeBO-HaTPHEBbIec, MeTaHO- 
BbI€e H a30THO-MeTaHOBble; 7 — rpaHHUbl TeMMepaTyPHbIX 30H° 
8 — 18 — soup: 8 — c Temmepatypol < 0°; 9 —0—25°; 10 — 
25—50°; 11—50—75°; 12— 75—100°; 13 — 100—125° 


tbakTopa. OTO NpHBOAUT K HEKOTOPOMY BbIPaBHUBaHUIO BeJIMUMHbI reorepMuye- 
ckol cryneHu; B HHTepBase ryOuH 1500—2000 m cryneHb B OTJIO%KeHHAX Me- 
30308 KOule6uleTca. oT 21,7 Ho 27,3 m/rpag (BuxysoBo, Omcx, Tapa, Konnautezo). 
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HanOoubliei BeHUMHEI reoTepMu4uecKad CTYMeHb JlOcTHraeT B 30HE BeuHOL 
Mep3JIOTHI: OT 50 Ao 62 m/rpag (pation Yerp-Mopra). Huxxe mepsmpix nopog cry- 
MeHb ObicTpo yMeHbulaetca Jo 34—36 m/rpag. Ha usmMenenue BemMuMHBI reoTep- 
MHYECKOH CTYNe€HH KPOMe OTMeYEHHBIX Bbillle (PAKTOPOB TaKXKe BJIHACT JIMTONO- 
ruyeckul coctraB nopog. lOpcekan yrmeHocHad TOUMIMa, KaK NpaBHsio, NOHMKaer 
BeIM4uMHY CTyneHH (B OmcKo-Tapckom palioue cryneHb papua 21, a B Kosna- 
meBckoM 16 m/rpag). Tlnorupie muTodpullupoBaHHble NOposb! HowpcKoro dPyHAa- 
MeHTa YBeJIMUMBalOT CTYNe€Hb BBUAY cBoero Govlee HH3KOrO, YeM Y NOKDpbIBa- 
IOWMX UX PHIXJIbIX NOpoOR (B 1. Kessor 64 (?)m/rpad), TenoBoro conpoTHBJIeHHA. 

McxoaA 43 BeJIMYHMHbI reorepMuyeckol cryneuu (G) u yAembHoro Ten0Boro 
CONPOTHBeEHHA NOpog (+), OMpesemeHHOFO Ha OCHOBaHHN JaHHbIX O MVIOTHOCTH 
MOpOA Me30-KaHHO30A, PaccuHTaHa IWIOTHOCTh TeMOBOrO NOTOKa no dopmyse 
gq = 1/¢G Aaa rayOun oT 500 no 2000 M;B 9TOM HHTepBase rIyOHH OHA KOVWIeO- 
uetca oT 1,4-107* no 6,6 -107-? Kkkan/m?-uac. TlnorHoctb TenmoBoro noTOKa CHU- 
*KaeTCA OT OXaKMalollerO BIMAHHA WHDUIbTPalMOHHbIX BOX B OGNacTAX TIM- 
Tanna (Mapuuuckui, Terponapnopckul pationp (1,4—3,0)- 107? xKxan/M? -uac) 
H OT BJIMAHHA Mep3JibIX NOpO Ha ceBepe (Yctb-llopr (1,4—2,9)- 10-7? kKau/M? - 
‘yac). B WenTpasIbHbIX YacTAX OacceliHa 9TH BAMAHUA MOUTH OTCYTCTBYIOT HM 
MJIOTHOCTb NOoTOKa BospactaeT (XauTbI-Mancuiick (2,3—4,6) -10-? Kka/m?-uac), 
novlyuaA HanOoubliiee 3HaYeHHe Ha yYaCTKaX CKPbITOH pasrpy3KH NMO3eMHBIX 
Bo (Ky3Heloso Wo 6,6-10-? kxan/m*uac). C mpn6au2%KeHHeM K NOBepxXHOCTH 
IJIOTHOCTb TeMJIOBOTO NOTOKa YMeHbIlaeTCA, YTO CBAZ3AHO C PacxOJOM Telia 
Ha HarpeB MOJ3eMHbIX BO HW NOpOL B BbilliesameraroulMx Tomax. B OmcKom 
paHoHe MOTHOCTb TeNJIOBOrTO NOTOKa B HHTepFase rayOuH — 1500—2000 m 
coctaBset (1,8—3,6)-107? kkan/m?-uac, a Ha rryOuHax —500—1000 m (1,5— 
3,0). 10-? kka1/M?+4ac; B YOro-BOCTOUHOM palOHe OHA COOTBETCTBEHHO YyMeHb- 
maetca oT (2,25—4,5)-10~? no (1,7—3,4)- 107? kxan/m?-uac. B o6nacTax pas- 
Tpy3ku riyOokuX BOA, Tle MpoNcxOANT MOCTeNeHHbIi BbIHOC Tela, MJIOTHOCTb 
TeNJIOBOrO NMOTOKAa COXpaHAeTCA NOCTOAHHOM NOTH JO MOBeEPXHOCTH 3eMJIM. 

M3yueHne MJIOTHOCTH TeMJIOBLIX NOTOKOB MOXKeT KOCBEHHO JaTb MpelcTaB- 
JIeHHe O JHHAMHKEe NOJ3EMHBIX BOL, 3aKJIIOUCHHBIX B TeX HJIM MHbIX KOMIVJIeKCaXx 
BOJOHACHIILEHHHIX NOpO wu B OacceliHe B LWeJIOM. 

Ha OcHOraHuM M3yYeHHA TeMMepaTyPHbIX ycIOBHH B SananHo-Cu6upcKoM 
apTe3HaHCKOM GaccelHe B TOJIIMe MOpO Me30-KalHO30A BbIJlesIeHO IecTb reo- 
Tef MAYECKHX 30H C Temmepatypamn: |) meHee 0°, 2) or 0 Zo 25°, 3) or 25 go 50°, 
A) or 50 no 75°, 5) or 75 go 100°, 6) cBbite 100° (puc. 1). OcHoBHoe BaMAHHe Ha 
HOsOKeHHe TPaHHIL TeOTepMHYECKHX 30H OKAa3bIBaIOT THAPOAMHAMUYeCKHH U 
KJIMMaTHYeCKHH (akTOPbIl, B MCHbUWeH cTelMeHH FeoOsOrO-cTpyKTypHbIH. Bo3pei- 
CTBHe ABYX MepBbiX (AKTOPOB OTMeYaeTCA CIBHTOM BbICOKOTeMMepaTYPHbIX 30H 
K ceBepo-zaray, NO MyTH ABHKeHHA MOA3eMHbIX BOA (pune. 2). [lopepxuoctu, 
OrpaHHUHEalolliue reoTepMHYeCKHe 30HbI, B OOAaCTAX NHTAHUMA UM B OONACTH Beu- 
HOH Mep3JIOTb] NOTpyXKaloTcH, a B paHOHaX CKPbITOH pa3rpy3kH NOJ3eMHBIX 
BOA, 'MaBHbIM OOpa30M Ha ceBepo-3anafe OacceHHa, NOAHHMAIOTCA. 

Jia MpakTHYecKkOrO HCHOMb30BaHHA HavOouIblulee 3HaueHne B OacceliHe uMe- 
IOT TEPMAJIbHbIe BOMB, 3aKJIOUCHHbIe B OTJIOKCHHAX aNT—CeHOMaHa, HEOKOMAa 


u wpb. HavGomee nepcneKTHBeH paliOH, OfpaHHUeHHbIli Ha BOCTOKe MepHHa- 


HoM uu. Jlapbak, Ha toro-BocToKe wWwuHpoToH nu. BemoropKa, Ha wre WMpoToH 
r. Kapacyka, Ha 3anafe MepHavaHom nu. Tasmua ur. Typnucka, Ha ceBepo- 
3anaye pationom Yctp-llopta. Buyrpw 9Toro KOHTYpa BCIOLY HaXOAATCA BOJbI 
¢ Temmepatypou or 40—50 go 100° u Brille, BCKpbIBaloliMecd HauMHad C uly- 
6un or 1000 go 1700 m. OpHentupoBouHO 3amacbl TepMaJIbHbIX BOX B YKa3aHHOM 
patioue 65 TpIC. KM?, a BOSOOHOBJIAIOMaACKA YaCTb HX, NO NpHOJIM2KeHHBIM pacue- 
TaM, jocTuraeT 85 Topic. M®? BcyTKH. [locKoJbKY MPpMMepHO CTOJIbKO Ke Tep- 
MaJIbHOH BOJbI MOcTyNaeT e2KecyTOUHO K OOsIaCTAM pasrpy3KH Ha CceBepe H 
cepepo-3amaye OacceltHa, OOMlee KOJIMYeCTBO Tela, BbIHOCHMOrO T1OJ3eMHBIMH 
BOJaMH W3 apTesHaHcKoro GacceiHa, WocTuraeT 4000 Mxkan. B CyTKH. 
Jla6opaTopua rufporeomoruyeckux mpoOsem Ilocrynuao 
Akakemun HayK CCCP 26 V 1959 


12 TAH, 7. 129, Ne 5 1137 


Jloxzann Axagemun nayk CCCP 
1959. Tom 129, Ne 5 


JIHTOJOLH A 


A. T. KOCCOBCKAS 


OCHOBHbIE MAPATEHETHYECKHE MHHEPAJIBHbIE ACCOLWMALNK 
B ME3030NCKHX OTJIO)KEHUSAX tOFO-BOCTOKA BHJIKOHCKOM 
BNAMWHbI WH 3ANAMAHOPO BEPXOAHbA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 2 X 1959) 


Kommuiekc Me3030icKHx OTIO*KeHu Busmolickoli Bnagqunbl H Samaguoro Bep- 
XOAHbA MpPeACTABJIeH HCKJIOUMTEIbHO TEPppHreHHbIMH NOPOaMH pa3sHOoOpasHOro 
MMHepasoro-nerporpaduyeckoro cocraBa. Js BbIACHeHHA YCOBHH UX POpMH- 
POBaHHA Mbi MpHMeHHJIH MeTO, HECKOJIbKO OTJIMYHbIN OT OObINHbIX MPHEMOB HC- 
Cyle]\OBaHHA TeppHreHHbIX OOpasoBaHHu. CyTb ero 3akio4“aeTCA B KOMMJIEKCHOM 
nogxxole, MPH KOTOPOM TeppHreHHble NOPOAbl paccMaTpHBaloTca Kak OMpeeen- 
Hble napareHeTHYeCKHe MHHEpaJIbHble ACCOMM ALHH, Np eACTaBJIAOWNe COUeTAHHE 
nopomooOpa3syioulHX H AKILECCOPHbIX OOOMOUHBIX KOMMOHEHTOB, ayTHTeHHbIX © 
o6pa30BaHH WH MHHepavoB PiuH. | 

IIpu u3yyeHuu OOsOMOUHBIX MHHepaioB Oovbiloe BHHMaHHe ObIvIO ypese- 
HO BbIJeJICHHIO XAPaKTePHbIX THMOB OCHOBHbIX NOpoOLooOpa3syiouluxX KOMMOHEH- 
TOB (KBaplla, NOJIeBbIX LUNaTOB HM CJIIOA), a TakKKe BaXKHEHLWIHX akueccopHh. He 
MeHbIllee BHHMAHHe Ye AJIOCb BbIACHEHHIO OCOOEHHOCTEH MOCTCeEAHMCHTAILHOHHBIX 
H3Me€HCHHH TeppHreHHbIX MHHEPaJIOB B NOPOMax, KOTOPble HEPeAKO CYLLECTBEHHO. 
MeHAIOT OOJIHK Ne€pBHYHOH OGIOMOUHOH accomMalnHH. U3syyenue ayTHreHHbIXx O6- 
pasoBaHHi — WeOIMTOB, KapOouaTOB, PIHHHCTbIX MHHepaJiOB H Ap., ABJIAIOWLMX- 
CA HHOra «3aMeCTHTEIAMHM» TeEPPHTeHHbIX KOMMOHEHTOB,— NO3BOIHO, C OJHO 
CTOPOHBI, «peCTABPHPOBAaTb» Ne€PBHYHbI MHHEPaJIbHbIM COCTAB OCaJKOB HW 6osee 
TOUHO NOMOUTH K YCTaHOBJIeCHHIO MATePHHCKHX NMOpoL, a Cc Apyrol — BbIABUTS 
XapakTep MmpeoOpasoBaHvWA NepBHYHO OAHOPOLHOTO OGMOMOUHOTO MaTepHawa B 
YCJIOBHAX Pa3HbIX CTPyKTYPHbIxX oGsacrTeit. 

TlocneqHui Bompoc ABJIAeTCA OOBEKTOM OTJebHOFO COOOILeHHA, MOSTOMY 
Ha XapaKTepHCTUKe «ayTHreHHOM» 4yacTH NapareHeTHyeCcKOH MMHepaJIbHOl ac- 
COWMAaMHH MbI OyJeM OCTAHAaBJIHBaTbCA 3]eCb OUCHb KOPOTKO. 

BplfeaIOTCA CuleAyIoulNe accolmMalHyH: 

1 AccowwanuaA rpayBaKkKKOBO-KBapieBHX Nec 
4 aH HK OB— XapakTepHad JIA HMKHEIOPCKHX H BepXHETPHAaCOBbIX NOpok, 
BepXoOaHbal HW ioro-BOCTOUHBIX palOHOB BnaquHE. Ee xapaktepuble uepTbi: BbI- 
cokoe coflepxaHHe kBaptta (55—65%), cpequ KoTOporo mpeoObnamaer nepeots0- 
*KCHHAA PA3SHOCTb; IPHCYTCTBHE CpeMM NOMEBbIX LINATOB OPTOKa3a, MAKPOKHHA 
MB MeHbIel cTeneHH oMroKsiasa (NeNe 11—20); 3HauvTembHas powlb O6JIOMKOB: 
mopon (20—30%), cpeqH KOTOpEIX JOMMHUPyloT KPeMHHCTHIe, (pUJIJIMTOBbIe 
KBapWeBO-CJIOQMCTHIE CAaHIbI. B coctaBe CMO] MPHCYTCTBYIOT 3e1eHOBATO-6y pbiit 
OuoTuT (Ng = 1,630—1,642) u myckoputT. Axueccopxbie MuHepasE — Hadop: 
ONPeAeICHHbIX THNOB WHPKOHOB, Cpe KOTOPbIX MHOFO C1a60 OKPYTVICHHEIX 3e- 
peH, TYPMaJIHHbI (3e1eHO-Oypble HW CHHHe WepJbI H %KeNTHI ApaBut), pyTH, sei- 
KoKceH. B muiaTpopMeHHbIX pa3pesax, KPoMe Toro, B H306Huu IIPHCYTCTBY1OT 
rpaHaTbl, CpeH KOTOPbIX JOMHMHUpyeT XapakTepHad pasHoBHgHOocTh c N = 
= 1,793—1,812 u kpynubimu BKO"eHHAMH. B HeOoOmBIOM KOMUeCTBE BcTpeua- 
1oTCA MHUCTeH H CTaBpomHT. CyulecTBeHHO OTCyTCTBHe (eMHYeCKNX MHHEPasoB 
warwoOKa30B Oovlee OCHOBHHIX, uem Ne 20. 
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Ananu3 coctaBa O6JIOMOUHOrO MaTepHadla MOKa3bIBaeT, UTO MaTepHHCKUMH 
NOpOaMH ABJIAJIMCh KPHCTaJJIMYeCKHe ClaHIbl MPOTePpO30A HHSKOH uM cpenHeli 
CTeNeHH MeTaMOpdH3Ma, YaCTHYHO — NMepMCKHe NOPOAbI UB MeHbIUel creneHH — 
TpaHHTOUAbI HW BbICOKOMeTaMOPH3OBaHHble NOpOsb! apxea AfancKkoro WHTA. 
OTO saksOveHHe OasHpyercaA Kak Ha OOWLeEM CXOACTBE accoMMallMu Nopoxoo6pa- 
3YIOULHX MW AKILCCCOPHbIX KOMMOHEHTOB (THMaX KBaplla, MOJIEBbIX IUMaTOB, O6JIOM- 
KOB NOpod, KOMMIeKca aklleccopHi), TaK HM Ha HEKOTOPBbIX CrelMduyeCcKHX MUHe- 
paslax, IpeACTaBAIOMIMX CBOeFO pONa KHHANKAaTOPbly MATEPHHCKUX NOpor. Ito — 
BbICOKONPeJIOMJIAIOWMe PpahaTbl C BKJIOUCHHAMH, CBOMCTBEHHbIe MMeCHHO MpoTe- 
posoHcKHM nNoposaM Ha ganaqHou uactH AnpfancKoro muta (*), HasH4uHe COBMe- 
CTHO C OHOTHTOM MYCKOBHTa, MpPHCyTCTBHe JMCTeHa HM CTaBpoOuuTa H Jp. 

Hecmotps Ha HJCHTHYHOCTS NepBUYHOFO OGMOMOUHOFO MaTepHasa B NOposax 
MJaTpOPpMbl H PeOCHHKAHHAIM, KOMIVICKC AayTHTeHHbIX MHHepaJIOB B HHX pas- 
JIMUeH, 

B mopoflax reocHHKJIHHaIbHOH OOacTH MpucyTCTByeT XapaKTepHbIit KOM? 
IWI€KC MHHepasioB ryyOOKHX 30H 9mHreHe3sa. AYTHreHHbI KBaplL H ambOuT O6- 
pa3yloT pereHepallMOHHbIe Ka€MKH BOKPYF TePpPpHFeHHbIX 3epeH, JIeHKOKCeH 4a 
CTO NpeBpallieH B MpeKpacHble KPHCTaJJIbl AHATa3a WH OPyKUTa, OhOTUT BUON3Me- 
HeH B XapaKTepHble «MaKeTbl YepeOBaHHA» XJIOPHTa H MYCKOBUTONOAOGHOFO: MH- 
Hepasia. TaKol 2Ke COCTaB HMECT JIMHHCTOe BEILECTBO ILEMeHTAa MeCuaHO-aJIeBpU- 
TOBbIX MOPOA HW OCHOBHAA COCTABAIONLAA MACCa APrHJIJIMTOB, KOTOpble ClararorTes 
TlaBHbIM O6pa30M XJIOPHTOM THNa adpocheputa WU ruApocsiosaMu AHOKTaspHu- 
yecKoro psjla. 

CocTaB ayTHreHHbIX MHHepaJIOB NOpoL naTpopMb! (POpMUpPOBaJIcA B 3HayH- 
TeJIbHOH CTeneHU B Marenese. HanOoulee XapakTePHbIMH ayTHTeHHbIMH MHHepa- 
JaMH SABISIOTCH KapOoHaTL, vale Bcero OTHOCAMHeCca K aHKepuTy (Ng = 
=1,704—1,710), pexe kK mucTome3uTy HM CHJepHTy. 

O6pas30BaHHe %Kesle3HCTbIX KapOOHATOB HEINOCPeACTBEHHO CBA3aHO C pa3zwo+ 
2KCHHEM (PEMHYCCKHX MUHEPAJOB; JWI OMOTHTA STO YaeTCA PUKCHPOBATb B WIN- 
dax. Ectb JaHHble, CBHJ€TeJIbCTBYIONIHe O TOM, YTO OOPasdBaHHe IKEJIe3HCTHIX 
KapOOHaTOB MpOHCXOAHJO HE TOKO 3a CUeT OHOTHTA, HO HM Jpyrux HecTOMKUX 
deMHYECKHX MHHEepaJOB (am@HOoN0B, NHPOKCeHOB), MPHCyTCTBOBaBLUHX MepBo- 
HauaJIbHO B OCaJ{Ke, HO HCUC3HYBIIMX BMOCeACTBUH B Pe3YAbTaTe «BHYTPUCION- 
Horo pacTBopeHua». TmMHucTOe BeLLeCTBO WeMeHTa NeCuaHHKOB HM TVIMH MMeeT 
pasHooOpasHbii coctaB. Jlid KOHTHHEHTAJIbHbIX OTJIOKeHHH HanOoulee THNMYEH 
KaomHHUT. J]Iad MOpCKHX — MOHTMOPHJJIOHHT. 

2, AccouvaunuacA TrpayBaKKOBHX apKoO3. XapakTepHbIM 
IIPHMepoOM STON aCCOMMalM ABJIAIOTCA MOPOJbI YeYYMCKOH NOposbl cepHH (Js) 
1OrO-BOCTOUHOM 4acTH BMaHHb! HU IIpuBepxoAHbsA Cc COfepxKaHHeM KBaplla 30— 
50%, nmoueBbIx mmaToB 25—48%, o60mKoB nopox 10—25%. Ksapu mpexcraB- 
JIGH TPeEMA PaSHOBHAHOCTAMH: MeTaMOpduyecKOH, H3BepKeHHOM HU MepeoTOKeH- 
HOM, HAXOJAULMMUCA NPHMepHO B PaBHbIX COOTHOWeHHAX. I lomeBble wnaTH! Goee 
YeM HalOJIOBUHY MpeACTaBJIeHb! aJIbOHTOM MH KHCJIbIM OIHTOK1a30M (NeNel 1—20); 
B HeOOIbUIOM KOJIMYeCTBe BCTpeyaeTCA OCHOBHOH ovnroKsias (NeNe 21—30) 
WM eJMHHUHbIe MpPOUeHTb KUcsoroO aHyesHHa (NeNe 30—40); cpequ KasiMeBbIx 
NOJIEBbIX LWNaTOB JOMHHUPYyeT MHKPOK.IHH; CJUObI COCTABIAIOT LO 5% OT COuLero 
cocTaBa MOpoy, HU MpecTaBJeHb! 3eeHOBaTO-6ypbiIM OuoTuToM (Ng = 1,618— 
1,630 u 1,633—1,642) u ne6ombiiuM KosMueCTBOM OKCHJenHoMeaHa (Ng = 
= 1,718—1,726, 2V=40°); xapakTepHo oTcyTcTBHe MyCKOBHTAa. CocTaB akleccop- 
HbIX MHHepaJIOB MOCTOAHEH. ITO B OCHOBHOM IIpo3spayHble Oecl[BeTHbIe HJM Poso- 
Bbie rpanaTbl 6e3 BKOUeHH (N = 1,795—1,802), wapKoHbI (cpeqH KOTOpBIX 
MmpeoOalaioT MpeKkpacHO orpaHeHHble yMepeHHO BbITAHYTbIe WIM CTomOYAaTHIe 
KPHCTaJIbI), AMATHT, HHOPa CPpeH UM WJIbMeHHT. 

AvauiH3 O6JIOMOUHOLO MaTepHala MO3BOIAe€T YCTAHOBHTb, YTO MATePHHCKHMU 
MOpoaMu aHHoOl accowHaluu Oblwin KpHCTaMIMYeCKHe CAHILbl H PPaHNTOUAHbIE 
nopogp apxes Aufanckoro muta. HenocpescTBeHHbIMH «HHAMKaTOpaMH» marTe- 
PHHCKUX NOPON 34eCb MOXET CYKUTS WINpOKoe pacnpoctpanenue OnoTuTa np 
MOUTH MOJIHOM OTCYTCTBHH MYCKOBHTA, XapakTepHOe WIA KPHCTAaMMYeCKHX I10- 
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pow apxesa (?), HasIMune OKCHJeNuOMeaHa H cneiibivecKun THN rpaHaTos Oe3 | 
Bkstouennit c N< 1,802, cBolicrBeHHbIli TaKx%Ke apxelickHM Nopofam (?). 

Kommiekc ayTHreHHbIX MUHepaJioOB, TaK 2%e KaK B epBOH acCcOWMalHH, OTVIH- 
yeH B VOpOax miaThopMb! HM mporHOa. Pa3sMyHbIi XapakTep mpeoOpasoBaHHA 
OHOPOLIOFO OGJOMOUHOFO BEMLeCTBA B Pa3HbIX 30HAX OCOOeCHHO HarAQHO MpoO- | 
ABJIAeTCA B TiMnax (°). 

3. AccouHvanHaA apKOSOBHX NMNec¥aHHuKOB. JlanHad 
acCOLHallHA WHpOKO mMpescTaBsleHa B OTJOXeHHAX CaHrapcKoH cepuHu (Cry) 
IIpuBepxosuckoro mporn6a, WeHTpasbHOl H BOCTOUHOM yacTrax BusmoncKou BMa- » 
yuubl. XapakTeped ee THMMYHO apKOSOBbIt cocTaB: KBapl, S0—34%, moweBble » 
winatb! 43—68%, o6momKu nopog 1—10%. KBapl mpeqcTaBeH HCKJIOUMTEJIbHO * 
MeTaMOpHUeCKUMH H M3BepxKEHHBIMH, YaCTO KaTAaKJa3HPOBaHHbIMH PaSHOCTAMA. 

CocrTaB NOJeBOWIMAaTOBOH accolualluH cBoeoOpaseH: B MeCuaHHKaxX [JaT- | 
(bOpMbI OCHOBHAA POMb IPHHAWMEKUT OHTOKasy H angesnHy (Jo Ne 45), cymMa | 
KOTOPbIX cocTaBuneT 60—80% or o6ulero cocTaBa MOJIeBBIX WMaTOB. OctasibHas ° 
yacTb MafaeT Ha aJIbOUT, Cpe 3epeH KOTOPOFO YacTO BCTpeualoTca CBOeOOpasHBEle | 
«CeTUATHIe> Pa3HOCTH, MepenOHeHHble BKJIOUCHHAMH INN OTA, KaJIbILATAa HK CIOL; 
B MeHbINe€M KOJIM¥eCTBe MPHCyTCTBYeT MHKPOKJIMH. 

B necuanukax [IpHpepxoxHbaA TOT Ke CCCTAaB NOMeEBOWIMATOBOH accolMalHn 
COXPaHAeTCA TOJbKO B MOposax C OOHJIbHbIM NePBHUHOPIMHHCTHIM ILeCMeHTOM, © 
KOTOPbI€ JOBOJbHO peKH. B nofaBsIAIOuleM UYHCsIe NMeCUaHHKOB B KauyecTBe [e- 
Me€HTA B OOJIbUIEM HJIM MCHbIIeM KOJIHUECTBE IIPHCYTCTBY€T KaJIbILHeBbIM WeOMT — 
JIOMOHTHT, OObIMHO HHTCHCHBHO 3aMelllaioulul TeppHreHHble 3epHa MaruOKJa- 
30B. YCTaHOBJeHa 3ABMCHMOCTb COCTABa MOJI€BOLWNATOBOH aCCOWMallHH OT KOJIH- 
yecTBa JIOMOHTHTOBOrO eMeHTa. B culy4ae BbICOKOrO COJepxKaHHA JIOMOHTHTA 
Ca — Na-nlarvokJ1a3bl OKa3bIBaIOTCA HalleJIO YHHUYTOMKeHHbIMH, a KOJIMYeCTBO 
aJIbOUTa 3HAUHTeIbHO BO3pactaer. Uem MeHbILe COepxKaHHe JIOMOHTHTA B MOpo- 
qe, Tem Ooulee OCHOBHOH COCTaB MMeeT MarHOKJa30Bad accolMallHa. 

YKa3aHHbI MPHMep HariAHO HIVJIOCTpHpyeT B3aHMO3aBHCHMOCTb OGJIOMOU- 
HOW accolMallWuH UM ayTHreHHbIX KOMMOHEHTOB, BO3HHKAaIOULHX B 9IMreHese, H 
BO3MOXKHOCTb «PpeCTaBPHPOBAaTb» €e MePBOHAYaJIbHbIM COCTaB MyTeM yueTa H CHA- 
THA HOBOOOPasOBaHHH. 

Becbma oOusieH B accolManuu OvoTuT (40 15—20%). CocraB akueccopHbix 
MHHepavJIOB OYeHb cnewupuyen. JLOMHHUPyroulad pOb MpHHadeKUT MHHepasaM 
Ppyllbl SNMAOTA, IPeACTaBJICHHbIM PlaBHbIM OOpa30M (pHCTallHTOM, B MeHbILIeM 
KOJIMYECTBE KJIMHOWOH3HTOM HM peKHMH 3e€pHaMU WOH3HTa HM OPTUTa. 

BropbiM M0 pacipOcTpaHeHHOCTH MHHEepaJiOM ABJIAe€TCH CHHe-3eleHad, pexke 
OypoBaTo-3eeHad poroBad OOMaHKa (Ng = 1,682—1,674; N, = 1,662—1,654; 
cN,g = 16—17°; —2V = 72—73°). B neOonbuiom KomMYecTBe (UKCUpyerca Tpe- 
MOJIMT HW aKTHHOMT. PacnpocrpaHenve am@uGoui0B orpaHHueHo BepXxHel MOJIO- 
BHHOM CaHrapcKol Cepuu (9KCeHaAXCKas CBUTa). K nopoyaM aToit x%e YacTH pa3- 
pesa MpHypoyeHO MaKCUMaJIbHOe pacmpocrpaHeHHve aHe3sHHa MH pekKue 3epHa 
AuoncH sa. YcTaHOBJeHO, YTO pasHHlla B MHHePaJIbHOM COcTaBe NOpos BepxHel 
HM HMKHeH YacTeH CaHrapCKOH CepHH CBA3aHa C HCUC3HOBeEHHeM HaHOoulee HeCTOH- 
KHX KOMIOHEHTOB (MMPOKCeHOB H poroBblxX OOMAHOK) B Mpotlecce BHYTPUcOHHOrO 
pacTBopeHuA. OO STOM CBUAeETEALCTBYeT TOXKACCTBEHHBIM MHMHEPaJIbHDIi COCTaB 
YCTOHUMBEIX MOPOMOOOpasyiOulMxX M AKIECCOPHbIX KOMIOHEHTOB M0 BCeMy pa3pe- 
3y CaHrapCKOH CepHH HW XapakTepHble POPMbI pasbelaHuA c—peMH4eCKUX MHHEPaJIOB 
B Bepxax pa3pe3a. 

Anaiu3 O6OMOUHOTO MaTepHasa acCOWMalHH MO3BOAeT YCTaHOBUTb, 4TO 
MaTePHHCKHMH OOpPas0BaHUAMU ABIAMCh KPUCTAaIMYeCKHe NOPOLb! ApeBHecTa- 
HOBOrO KOMMIeKca Cranoporo xpe6ra. OcoOeHHoO xapakTepHbIM «MHHepaJioM- 
HHJMKAaTOPOM» ABJIAIOTCH KCHTOBHAHbIC> aJIbOHTH, MpeMcTaBJIAIOWINe THIMUHBIE 
KOMIOHEHTHI WHPOKO pacpocrpaHeHHbIX rHelico“gqoB CranoBoro xpe6ra, o6pa- 
SOBaBIUUXCA B Pe3yJIbTaTe MOBTOPHOFO MeTamopdu3sMa (AHadTopesa) apxelickux 
nNopok B nepHod ApeBHecTaHoBoH oporeHuH (?). 

Tloapmenne 9TOH KayeCTBeHHO HOBO accoluManuu B Bumoflickoli Bnamune 
Bepxoanbe CBi3aHo C pereHepallveli [peBHero CKayuaToro OOpammenua AnqaH- 
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CKOrO UIMTa, HCIbITaBIerO Ha PpaHulle }Opbl H Mesla FOBbIe HHTCHCHBHbIe BO3JIbI- 
MaHHA. ITO NOATBEpxXAaeTcH HeLaBHO ONYOMMKOBAHHbIMH MaTepHasamn IO. K. 
Jisepanosckoro ('), ycraHoBHBUero HamMune nogHATHA CranoBoro xpe6ra, co- 
MNPOBOAKAaBLIUXCA BHEPCHHAMH KPYMHBIX PpaHHTOHAHbIX Te B MepHok KHMMe- 
pulcKoH ckJlayquatocru. 

4. AccouvawuaA ONNTOMHKTOBHX KBapHeBOo-nOWNe 


BOUNMaATOBHBX mecuaHHKOB- pacnpocTpaHeHa B OTJOKeHHAX 
Ee ts lI 
BUMONCKOH cepuu (Cr; —Cr,)n HanOouee APKO NpecTaBseHa NOposamy JMH- 


HeHCKOM CBUTHI (Cr®,). XapakTePpHbIMH OCOGEHHOCTAMH ABJIAIOTCA BbICOKOe cosep- 
*KaHHe KBapia (65—80%), mpexcTraBsIeHHOrO MOUTH MCKJNOUMTEIbHO Mepeorso- 
XKCHHOM PaSHOCTbIO, H IpHcyTCTBHe Cpe MOMEBbIX IMaTOB TOJIbKO HaHOovlee 
YCTOHUMBbIX OPTOKIa3a WH MHXpoksHHAa (40 25%), a cpemu O6OMKOB nNopox — 
KPeMHHCTHIX YacTHE. AKWeCCOpHble MHHEpaJIbI MpeACTaBJIeCHbI TiaBHbIM OOpasom 
YCTOHYHBbIMH BHJaMH — HJIbMeHHTOM, IMPKOHOM,— J[ONOJIHACMbIMH B HHKHeH 
MOJIOBHHE TOJILIM PpaHaTOM HW JHCTeHOM, a B Oa3aJIbHbIX COAX MHOTa HeOOUJIb- 
IIMM KOJIHYeCTBOM 9nHoTa. Bce nopoybl HHTeEHCHBHO KaOJIMHH3upoBaHbl. Mate- 
PHHCKHMH NOpofaMH JaHHOH accolMallHH ABJIANUCb OcaqouHble OOpas0BaHHA 
jopbl H Mela BepxosaHckoro xpe6tTa HW 6OpTOBbIX Y4aCTKOB BMaMHbl, HauaBlHe 
Pa3MBIBATbCA B BEPXHEMEJIOBY!IO 3TOXY B CBA3H C JOKaIM3alvel NorpyxXeHHH 
JIMUIb B WeHTPaJIbHbIX yYacTKaX BMaHHbI HW OOULMMH NOAHATHAMH OKPyKaloulUx 
nuoulawenh. SHaunTebHoe OOeCAHEHUE MUHEPAaJIbHOFO COCTaBa MOPO, BeEPXOB BH- 
JNOHCKOH CepHH CBA3aHO C HHTCHCHBHOM KaOJIMHH3allWeH, HMeBLIeCH MeCTO IPH 
BbIBeTPpHBaHHH B Maeorene. 

TlomyueHHble MaTepHaJIbl MO3BOJIHJIH PeKOHCTPyHpOBaTb HCTOUHHKH CHOCAa, 
cHaOKaBline OOJIOMOUHbIM MaTepHaJIOM B OMpeseeHHble 9TAMbl UCCeyemMyto 
TePPHTOPHIO, H YCTaHOBHTb, TEM CaMbIM, CBA3b HCTOPHH pa3BHTHA H3sy4aemMoro 
perMoHa H OKpy2Kaloulux mMvoulayen. 


TeomoruueckH HHCTHTYT Tlocrynu10 
Axkamemuu HayK CCCP 25 VIII 1959 


WMTHPOBAHHAS JIMNTEPATYPA 


170. K. R3epanoscexku it, Bonn. BCEDENM, Ne 1(1958), 2? WT. C. Kop xu z- 
© K¥ H, Crpaturpapuan CCCP, 1, HM3sa. AH CCCP, 1937. %A. TF. Koccoscxkaag, 
B. I. Wyros. Marepnansr no u3syyenuio H ucnomb3oBaHHIO rawH B CCCP, 1958. 
4E.H. Jiaspenos, E.M. JlaspbKo, WAH, 99 Ne 4 (1954). 


1141 


Jlokaagmn Axagemunu nayx CCCP 
1959. Tom 129, M5 


TEOXHMHA 


Uneu-Koppecnonzent AH CCCP H. E. CTAPHK, 10. B. KY3HEILLOB, 
yl. C. HAKOJIAEB, B. K. JIETHH, K. ©. JIA3APEB, C. M. TPALNEHKO, 
nv Jl. B. KOJIA WAH 


PACMPEJEJIEHHE PAAMOIJIEMEHTOB B OCAJIKAX 
YQEPHOrO MOPS 


B wacrosmee BpeMa B JHTepaType HMeeTCA pA padOoT, NOCBALCHHBIX H3y- — 


YeHMIO PaclipeseeHHA PalWOSIEMeHTOB B OCaKaX KPYMHbIX OKeaHHYeCKHX Oac- 
celiHop (1-4). B To Ke BpeMA PaHOaKTHBHOCTh OCAKOB BHYTPHMATePHKOBBIX MO- 
peH mOuTH COBeplIeHHO He HCCJIeqOBaHa. 


UepnHoe Mope ABJIAeTCA BHYTPHMATePHKOBLIM, WMPOKOKOTJIOBHHHBIM Oaccel- — 
HOM C BeCbMa CBOecOOpa3HbIM PHAPOMOrHYeCKHM MH THAPOXHMHYeCKHM PexKHMOM. — 
Peskoe mpeo6slaqaHue BOROCOOpHOH nvioOMlaqu Hal MiowWaytbio CaMOro BOOeMa, 


MOpoJIOrMyecKad CJIORKHOCTH pebeda BOAOCOOPHOH MIOWAaN, COHKHOe KJIMMa- 
THYecKOe MomO%KeHHe UepHomopcKoro OacceiHa — MpHBOAAT K HHTCHCHBHOMY 
nmuTaHuio UepHoro Mops OcafOuHbIM MaTepHaJioM. BevieqcTBHe STOO OCaOUHbI 
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mpowecc B UepHOM Mope pe3KO OTMYaeTCA OT OCaZOuHOrO Mporecca B KPYNHbIX 
OkeaHM4ecKUX OacceliHax (5), 

B cBa3H C STHM MpefcTaBiAeT HHTepec BLIACHHTS BIMAHHE cnelu@u4Hocru 
ycnoBu B lepHoM Mope Ha Oca{KOOOpazoBaHHe 4 Ha XapakTep pacnpejeeHua 
PatHOseMEHTOB B NOHHBIX OTOXKeHNAX. Ciledyer 3aMeTUTb, YTO MPHBOAMMBIe B 
CTATbe PC3yJbTaTbl HEOCTATOUHbI JIA OKOHYATEIbHbIX BbIBOROB. M3naraemple 
AAHHbIe MOSBOMAIOT JIMIb OTMeTHTb HeKOTOPle MpeAnosoxKenua, cnpaBelau- 
BOCTh KOTOpbIX OyJeT NpOBepeHa Ha GOJIbIIEM KOMMYeCTBE OGpa3sloB. 
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Hamu Obiio u3y4eHO BepTHKaIbHOe pacnpeslenenve ypana, paqua, HoHua, 
TOPHA, *Kelesa HU KaJiblMA B KOJIOHKe OCaKa, NOAHATOFO B WLeHTPabHOM YacTH 
UYepuoro mopa c rayOunpl 2137 m (cranyua Ne 0171). Kononxa oro6pana c momo- 
WbIO NopiuHeBon TpyOKn. J.1uHa KOJIOHKH 227 cm. KosonKa culox%KeHa B OCHOBHOM 
cBoell YaCTH M3 CepOl OLHOPOAHOM TIMHbI C MpOCOAMM MecKa Ha FOPH3OHTax 
42—48; 51—57; 82—87; 133—143 u 170—181 cm. Bepxuue 18 cm KonOHKu mpen- 
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CTABIAIOT COOOH Upe3sBbINaHHO MeCJIKOJMCHepCHbIM H3BECTKOBOFJIMHUCTHIA Wl C 
TOHKHMH CalponeseBbIMH MpOcJOAMH. 

Puc. 1 usmmocrpupyeT BepTHKaJILHOe pacmpeyemeHHe B HCCJIEMOBaHHOM KO- 
JOHKe ypaHa, paw, HOHHA, TOPHA, *Kee3a HM KabuuA. B Ta6. | npHBezenni 
COOTBETCTBYIOUIHE WMdppoBble JaHHble. 

M3 paccmotpenna puc. | wu TaOa. 1 creqyer, YTO B BePpXHHX TOPH30HTAaX KO- 
JIOHKH PalMOakTHBHOe PaBHOBeCcHe B YPaHOBOM Pxy pe3KO HapylleHo: cofep- 
*KaHHe HOHHA MOUTH B 4 pa3a Ooulble KOJIHYeCTBA, PABHOBECHOPO C COJep2KalllLHM- 
CA B OCalKe ypaHoM, cosepKaHie payua, HAMpPOTHB, COCTABJAeT JIMIUIb 1/4 WacTb 
OT paBHOBecHoro c ypaHoM. MakT OOHapyxXeHHA HAMM BeCbMa HH3KOFO cosep- 
%KaHHA paluA B YEPHOMOPCKHX OCaKaX BeCbMa HHTepeceH, CJM YYeCTb K TO- 
My 2Ke, JTO COraCHO HalMM H3MepeHHAM CosepxKanne pawuA B Boax UepHoro 
MOP COCTaBIAeT MHIb 15% OT paBHOBeCHA C paCTBOPeHHbIM B BOse ypaHom. Cue- 
NOBaTeIbHO, HalimeHHOe HaMH B OCaKax COJepmaKanhe palWA No KpalHel Mepe 
B 4 pa3a MeHbIe TOM BeJIMYMHbI, KOTOPaA AOJKHA Obla Ob! OBITh OnpeyeseHa, 
ec Obl 85% palua U3 BObI OTIOXKMIMCh Ha THe. 

JlonouIHuTeIbHbIe ONPeNesIeHUA COMepKaHHA pana B AHOUePMAaTeIbHbIX Mpo- 
6ax co craHuHit NoNe0171,0172u0173qamK cooTBeTCTBEHHO CJIeLyIOule 3HaveHHA: 
5,3 -10-13;6,7- 10713 1 6,8 -10-18 r/r, uTo nowHOCTbIO NOATBeEpKLaeT OOHapy2KeHHOe 
AHOMaJIbHOe COsep»xkaHve pawuA B OCaKax KOJIOHKH co craHyHu NeO171. Ecuu 
MpeANONOKUTh, UTO MHIpalluA pasa B KOMOHKAX MOPCKHX OCaKOB He MMeeT 
mecta (1), TO OOHapy2KeHHOe HECOOTBETCTBHE B OaslaHce pau B BOMax HW OCaqKax 
Uepnoro Mops MoxkeT ObITh OODACHEHO BbIllleauMBaHHeM pala U3 OCaKOB B 
MIpHAOHHEIX COAX BosbI. PaccMaTpuBax KPUBbIe BePTHKAaNbHOrO pacmpefeenus 
YOHHA HW ypana, JIerKO 3aMeTHTb, YTO BePXHHe FOPH3OHTHI HCCJEAOBAHHOM KOJIOH- 
KH 3HauHTebHO OOOralleHbl HOHHeM HM ypaHom. C yjlasieHHemM OT MOBepxHocTH 
B rlyOb ocay{Ka COfep»%kaHve HOHUA MH ypaHa pe3sKO yMeHbIaeTCA Jo ropusonta 
42—48 cm MW 3aTeM MpaKTH4eCKH OCTaeTCA NOCTOAHHBIM. 
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Tak Ke pe3KO H3MeHAeTCH 110 JVIMHe KOJIOHKH CoseprkaHHe CaCOs. H. M. Crpa- 
xos (°) yKa3biBaet, uTO Gostee 50% CaCOz B rutlyOOKOBOAHbIX YePHOMOPCKHX OCaTI- 
KaX OCaxKJeHO XHMHYeCKHM TyTeM. HanpoTHB, OCHOBHad Macca *Kelesa MOCTAB- 
JIAeTCA B TyvIyOOKOBOJHbIe YEPHOMOPCKHe OCaKH C Pe4HbIM CTOKOM (2); . 

Vcxoa 43 9TUX BSrIAQOB, ClleLyeT CUHTATH, YTO BEPTHKAaJIbHOe Paci peMede= 
Hue CaCO; no Kom0HKe OTOOpaxkaeT H3MeHEHHe BO BPeMeHH XHMHYCCKHX YCIOBHH 


Gg ‘71 100 
Anura nepua 


Puc. 2 


ocaqkH CaCO, Ha HO MOPS, a BepTHKaJIbHOe pacnpeslesenve *Kesle3sa — H3- 
MeHeHHe BO BpeMeHH MOCTaBKH TeppHreHHOrO MaTepHasia. ComocTaBsIeHHe Bep- 
THKAJIbHOFO pacnpeesleHHA TOPHA HW *Kelesa yKaSbIBaeT, ITO COMepr*KaHnHe TOO 
HW JIpyroro 3JIeMeHTa H3MEHACTCA B Paspe3e KOJIOHKH CHMOATHO. STO HaOsOLeHHe 
NOSBOJIACT IPCMNONOKUTb, YTO OCHOBHAA YaCTb TOPHA B YEPHOMOPCKHX OCcalKax 
CBa3aHa C TeppHreHHbIM MaTepHaJioM. 

BeptukaJibHoe pacnpeyesieHve HOHHA MW ypaHa CorlacyeTca C BEPTHKaJIbHbIM 
pacnpefesmeHuem CaCC;. Sto O6cTOATeJIbCTBO HABOANT Ha MbICJIb, YTO OCHOBHAA 
yaCTb HOHUA HW ypaHa B MOBEPXHOCTHEIX CJIOAX KOJIOHKH OCaxKeHa H3 pacTBopa. 
JA HOHHA 3TOT BHIBOL MOET ObITh NOAKPeMJIeH pacueTHbIM myTem. BpruncaHB 
H30bITOUHOe Ha, YPaHOM KOJIMYCCTBO HOHHA B OCaJKe, MbIl NOJy4aeM KOJIMYeCTBO 
HOHHA, OCaKJeCHHOFO H3 MOPCKOH BOI. C [pyro cTOpOHb!, HCXOA U3 9KcMepH- 
MeHTaJIbHO ONpefleJIeHHOH HAMM KOHICHTPallMH ypaHa B Bosax UepHoro mops 
(2,0 -10-° r/n), Mbl MOxKeM PaCCUHTaTb KOJIMYECTBO HOHUA, KOTOPOe OOpasyerca 
43 ypaHa MOPCKOH BOJb! B CTONG6e BOAbI Ha ocayKom. [IpousBeqeHHble BEIMHCIE- 
HHA MOKA3bIBaloT, YTO OOe BEJIHUMHbI YAOBJETBOPHTeIbHO CoBNasaiwrT. Ceso- 
BaTeJIbHO, OCHOBHAA YaCTb HOHHA B YEPHOMOPCKHX TVIyOOKOBOAHBIX OcayKax 
TIpOHCXOAUT H3 ypaHa MOPCKOH BOJBI. 

Ha OcCHOBaHHMH JaHHbIX, IpHBeeHHBIX B TAO. 1, MOXKHO OLeCHHTbh CpeAHIO10 
CKOPOCTb OOpasoBaHHsA OCaKoOB Ha CTaHHH Ne 0171. V3 conocraBneHua KpHBbIx 
BePTHKaJIbHOrO pacnpeseseHHA HOHHA HW KaJIbuHA (puc. 1) MOoxHO Mpesnoso- 
X%KUTb, UTO PeSKHH Cha COsepRKaHHA MOHHA CBA3AH HE C paMOaKTHBHbIM pacma- 
JOM HOHUA, a C HEOMMHAKOBOH BO BPeMeHH NOCTaBKOH HOHHA B OCaqoK. Orcyt- 
CTBHe paBHOBeCHA MexK Ty HOHMeM H pave B BepXHeli YaCTH KOJIOHKH MOXKET ObITE 
OObACHEHO OBICTPbIM OCAaKJeCHHEM H3BECTKOBOFIMHMCTOTO MaTepHavia. CocTos: 
HHe€ PaBHOBeCHA MexKy HOHHEM H payveM cuKcupyerca Ha ropusonTe 100— 
106 cm. IIpHuumas BO BHUMaHHe, 4TO PIMHUCTHIe OOPasibl yCbIXalWT B CpeqHeN 
Ha 25% (°) W YTO BpeMA yCTaHOBJIeCHHA PakMOaKTHBHOFO PaBHOBeCHA MEX ]y HO: 
HHeM WH paj\HeM COOTBETCTBYeT HHTepBaJly BpeMeHH NopsAAKa 100C0 mer, Haxo_UM. 
4TO CpeAHAA CKOPOCTb OOpas0BaHHA HCCeAOBAHHbIX YEPHOMOPCKHX OCaNKOB c¢ 
cTaHuHH Ne 0171 cocraBaser 12—13 cm B 1000 ater. 

YUHTHIBAA, YTO TOUHOCTh ONpeeIeCHHA HOHHA HW ypaHa OTHOCHTeNbHO HeBbI 
COKa, (aKT YCTaHOBJICHUA PaBHOBeECHA MeX%K Ay MOHHeM UM ypaHoM TpyAHO c*UKCH 
poBaTb. Ecim xe npeAnouoxKUTb, TO Ha ropusouHTe 100—106 cm paBHoBecue me 
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KY HOHHeEM H ypaHOM Bce Ke AOcTHTaeTcA (puc. 2), TO TeMN CeAMMeHTAalluy 
ocalkKoB Ha craHuHn Ne 0171 cocraput 0,4—0,5 cm B 1000 wer. OrpanuueHHocTh 
WaHHbIX He MO3BOJIAeT B HACTOIee BPEMA YBeEPeHHO FOBOPHTb O TOM WI HHOM 
3HaYeHHH CKOpOCTH CceAHMeHTalHH. Mp! BbIHyXKJeHbI Npe{BapHTeJIbHO 3aBePLIHTb- 
BHINOJHAeMbIe HCCJIeELOBAHHA, OXBAaTbIBAalOlive pa3svIMuHbIe YactH UepHoro mops. 


Tloctynuso 
2 SUE Wee) 


UMTHPOBAHHASA JIMNTEPATYPA 


1W.E. Crapux, Wl. B. KysHenos u gp., Teoxumun, Ne 1, 3 (1958). 
2B. HW. Bapanos, Jl. A. Ky3pmuna, Teoxumua, Nei (1957) *V. St. Kroll, 
Reports of the Swedish Deep-Sea Expedition, 10. fasc. I (1955). * W. D. Urry, 


C.S. Piggot, Am. J. Sci., 239, Ne2(1941), 5 H. M. Crpaxos, O6pasopanue ocaq- 
KOB B COBPeMeCHHbIX BOQOemax, 1954. © A. J. ApxanrenpeKkut, Born. MOM, 
oTg. reon., 5, Ne 3—4 (1927). 


1145 


pe 3 «Fay ry 
eV) pepe eee 
- of es 
= : 


VW j PVRS 
eee PR YT it 7 


= 


% 
‘ 7) 
é 
le “= 
4 a a) 
~ 
a 
, 
| 
“dis? 
(were 
—=6 a 
= a Bs, 
¢ > ‘ fel es - 
= & ¢ ee 
U - 
+o ff 


Aornager Akanemun nayr CCCP 
1959. Tom 129, Ne 5 


ITAJIEOHTOJOLTH A 


Unen-Koppecnonzent AH CCCP A. Fr. BOJIOT HH 


TPH BHUXA APXEOWWAT H3 CHBHPELWMATOBONM 30HbI 
HM)KHEFO KEMBPHA BAMKAJIbCKOrO HAFOPbA 


MouHas Toulla KapOoHaTHbIX NMOpod, pasBuTaa B AuryycKo-MamakaHCKOM 
patioue Oaccelina p. Butuma Balikasbckoro HaropbA, MO MaseOHTOMOrHYeCKHM 
MaTepHaJiaM NojaeTca Bce Goulee H Govlee WPOGHOMy ee pacuieHeHuio. Ee HwKHAA 
M CpeHAA YacTH, ONMCbIBAeMbIe HCCeOBaTeIAMH B KavecTBe HHKHeH UH Cpel- 
HeH AHTYACKHX CBHT, B OOWLEM MOJIHOCTbIO COOTBETCTBYIOT aJIJaHCKOMYy H JICH- 
CKOMY SpycaM HMKHerO KeMOpuHa BocTroka Cu6upcKoH maatpopmpl. Mexyry 
TeM, OTJIHYaAACb HHBIMM (ballHaJIbHbIMH OCOOeCHHOCTAMH H CBA3bIO C OOsAaCTbIO 
lOxHo-Cu6upcekol calavpcKoH reOCHHKJIMHaJIM, ee MaJIeOHTOJOrH4ecKHe MaTe- 
PHaJIbl OKa3bIBalOTCA YaCTbIO MECTHBIMH, YaCTbIO NPHHAasleKallMMH TO K aTMaH- 
THYUeECKOH, TO K HHAMHCKOH nmaseoOuoOrMyecKMM MpOBHHuMAM. KemOpulickuh 
OacceliH OOacTH Balikasbckoro HaropbA B HEKOTOPbIe MOMEeHTbI HCTOPHU ero 
CyU[eCTBOBaHHA HMeJI NMpeHMYLeCTBeEHHO CBA3H Cc OOsacTbIO AviTalicko-CasH- 
cKOH, Jake JO pavona oO. CapvHua Ha 3anaye u WO paloua xp. Cuxor3-AIMHb 
Ha BocToke. B ApyrHe MOMeHTbI 9TH CBA3H YTPauHBaJIHCb HW B OacceHe pa3BuH- 
BaJIMCb MeCTHbI€ (3HXCMHMUYHbIe?) apxeolNaTO-BoLopocseBble OvoweHosbl. IIpu 
3TOM KOHEI HHKHEKEMOPHHCKOH 2MOXH O3HAMeHOBAJICA MPOHHKHOBeHHeM Cioja 
HEKOTOPbIX HHJMHCKUX 3JIEMeHTOB CO CTOpOHb! Kutaa B Buse NpelcTaBuTeieh 
pona Redlichina Lermontova, 1940. To »xe noBropuuiocb, NOo-BHAMMOMY, H B Te- 
YeHHE MePBOH MOJIOBHHbI CpesHero KeMOPHA, MOKA CyWLeCTBeHHOe HeEO/aronpHArT- 
Hoe JWIX OpraHH3MOB H3MeHeHHe (hallH He MpepBaJlO HX pa3BHTHA B 9TOM 
Oaccehue. 

Tlo qaHHbIM HCcueqOBaHHu aBTopa (1), B Bepxax cpeqHeH YacTH HH KHeH 
AHTYACKOH CBUTbI BbIJeAeTCA BECbMa XapaKTePHbId TOPH30HT (cHOMpelva- 
TOBaA MaJIeOHTOMOrHyecKand 30HA) C OCTATKAMH OoraToro BHAaMH apxXeolaTo- 
XHOJIMTO-BOMopocmeBoro G6uoOWeHO3a, a TakK»%Ke HW C OCTaTKaMH MoKa GOv1Mx«Ke 
He ONpeeseHHbIX TPHJIOOUTOB, B KOTOPOM H3 apXeOWUTaT MpeoOalawT POpMbl 
CO CJIOKHOH BHYTPeHHeH CTeHKOM, MpHTOM MpeHMYLWeCcTBeHHO HOBbIe. Onnca- 
HHIO TpeX HOBbIX BHJOB 3TOM rpymmbl, NO MaTepHawam c p. l’yKuHTHK, M MOCBA- 
ulaeTCcH HacTOAllad CTaTba. 


Pox Ethmophyllum Meek, 1868 


Zuaruos3s. Ky6ku AByXcTeHHo-Meperopofoyunble, C HapyXHOH CTeH- 
KOH HM MeperoposKaMH, HMeIONLHMH MpOCTbIe OKpyrvible MOpbl, HM C BHYTpeHHeH 
CTeHKOM, YTOJIMLeEHHOM CO CIOXKHbIMH B3aHMHOCOOOMAaIOWMMucA nNopamu. Tun 
poga E. whitnei Meek, 1868, mrrat Hepaga, CIUA, nuaknuit KemOpui. 


Ethmopyllum gukiticum Vologdin, sp. n. 
Pre. I a, 6 


O6paser Ne 156 (6), p. Pykurux, Oaccelin p. AnryA, cuOupelMaToBas 30Ha, 
HwKHUH KemMOpni. Ilaneontomoruueckn uncrutyr AH CCCP. Koasnexuua 
JJ, WU. Canon, 1949 r. 
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Tuaruos. Ky6ox y3KoKoHuueckoli npaBHAbHOM opMbI, C TriaQKoH | 
Hapy2KHOH nmoBepxHocTbIO, WMamerpom jo 10,0 mm. HapyxHaa cTeHKa TOJ- | 
U\HHOH B 0,15 MM MMeeT OTHOCHTEIbHO PeAKO Pa3MelleHHbIe MOPbl, AHAaMeT- | 
pom B 0,05 MM, npwyeM Ha HHTepCcenTyM MpHXOLHTCA LO 5 MPOAOIbHbIX PALOB | 
TaKHxX Nop. BHYTPeHHAA CTeHKa, TOJIMHHOH B 0,5 MM, COCTOHT H3 CHCTEMBI 
YeLIYCBHAHbIX CKEJETHBIX QJIEMCHTOB, CAMOCTOATEbHO OOpas0BaHHBIX B KarK- | 
JOM HHTepcentTyme Cc YepeOBaHHeM, IIPHTOM HalpaBJIeCHHbIX BHYTPb H BBEpX | 
ICHTpabHOH momocTH. Kpyrsoro ceyeHHA MOPOBble KaHaJibl PH 9TOM, Ha- } 
quHaACb y HHTepcenTaJbHOM KaMepbl Cc JHaMeTpom 0,32—0,33 MM, IpH Bxoge | 
B ICHTPAJIbHYI0 MOJOCTh HECKOJIbKO CIJIOULMBalOTCA, BCeACTBHe 3arn6a BBeEpX 
BHYTPeHHero Kpas veutyek. B uHTepBasOMe, JOCTHTatolleM WHpHHbI B 1,5 MM, | 
pa3melleHa cCucTeMa TOHKHX (0,05—0,06 mM) pafHaJIbHO pa3MeLLeHHBIX MJIO- } 
CKHX NMeperopogxoK. Centaibublt Koadppuunent 6,0—6,2. | 

Cpaspueu# He. Ilo cnoco6y nocrpoeHuaA BHYTPeHHeH CTeEHKH OHA TIPH- | 
OlmKaeTca K HaGuHOJaemoi y dopmbl poga Leptosocyathus Vologdin, 1937, | 
HO OTIMUAeTCA CBOCH S3HAYHTEIbHOH TOMULMHOH H, COOTBETCTBCHHO, OOsbILeH | 
JWIMHOH NOPOBLIX KaHasoB. Ilo mpu3sHaky TOJIMLMHbI STO CTCHKH H ee CJIOXKHOH | 
MOPHCTOCTH JBYXCTeHHO-neperopogouHoro KyOKa 3Ta (OPMa MOXKeET ObITb OT-| 
HeceHa B HacTosee BpeMA TOMbKO K poxy Ethmophyllum Meek, 1868, xorg, | 
noKaslyi, OHa 3aCy2xKuBada Obl BbIAeIeHHA B OCOOLIH NoApon. BuyoBoe HasBa- 
Hue ee yCTaHaBJIHBaeTcA mo reorpapHueckomy mpH3Haky, mo p. PyKuTHK, re} 
paciOJlOxKeHO ee MECTOHAXOKAeHHe. 


Ethmophyllum vitimicum Vologdin, sp. n. 
Prerie, 2 


O6paser Ne 156(9), p. Tykuruk, Oaccein p. Auryy, cHOupewuaToBan 30-| 
Ha, HHKHHH KemMOpul. TlaneontomoruyeckuH MHCTHTyT AH CCCP. Kowuek- 
wua JI. WU. Canon, 1949 r. % 

Kuaruo3. Ky6ok y3KokoHnuecKHH, MOUTH IHIMHApHuecKHH, AHaMeT- | 
pom 0 4,5 MM, HMeeT NPOJOJbHbIe OKIE peOpa, BceACTBHeE NMPOABJICHHA 
Typropa B HHTepcentTaJIbHbIX KaMepax. OTHOCHTeJIbBHO “4aCTO pa3MelleHHbIe 
MOpbl Hapy2XHOH CTeHKH HMeloT B NonepeuHHke 0,05 mm. Ulupuna ckeseTHbIXx 
mepempiuek 0,04—0,05 mm. PacnomoxkeHne — waxmatTHoe. BHyTpeHHAA CTeH- 
Ka, TommHHOH 0,25—0,30 MM, COCTOHT H3 CHCTeMbI YeLIYeBUAHbIX CKeJICTHBIX 
3JIEMCHTOB, HallpaBJICHHbIX BHYTPb H BBePX IeHTPaJIbHOH MOJOCTH, C M1aB- 
HbIM 3arHOoM Hx BBepXx. IIpu 9TOM NOpOBble KaHaJIbl, HAUMHAIOULNeECA Y HHTeP- 
CenTaJIbHbIX KaMep C ,HaMeTpPoM B 0,25 MM H C OKPYyTIvIbIM CeueHHeM, MOCTeMeH- 
HO CTAHOBATCA YMJIOU[EHHbIMH HM BbIXOLAT B WeHTPaJIbHy!O MOOCTb B Bue 
NOMepeyHbIX Weseh BEICoTOH B 0,08 MM, pa3MeII[eHHbIX WlaXMaTHO B eHHOH 
CHCTeMe, He CUHTAACh C pasMeULeHHeM BHYTPCHHHX KpaeB neperopoyoK. B uH- 
TepBaJIOMe, JOCTHTaroleM WIHpHHb! B 1,1] MM, pa3melleHa cHcTeMa payMasJb- 
HbIX IIJIOCKHX TOHKHX TeperopodoK C Bapbupylollen WHPHHOH UHTepcenTy- 
MoB. CelTaJIbHbIH KoappuuHeHT 6,5—6,6. 

CpaBpueunHe. WMopma 61u3kKa kK MpesbiqyuleH, HO OTMMUAeTCA OT Hee 
HaJIM4UHeM JIOMKHBIX peOep HapyXHOH CTEHKH, HesaBHCHMOM OT MeperopoxoK 
CHCTeEMOM MOPOBbIX KaHaJIOB BHYTPeHHeH CTCHKH, HepaBHOMePHbIM pa3Melle- 
HHeM Teperopokok HW CeNTabHbIM KOSppHUHeHTOM (6,5—6,6). Tlostomy ona 
BbIAeCAeTCH B HOBbIM BH, HaSBaHHbIM No TeorpaduueckoMy mpu3Haky, NO 
HasBaHuio p. Burum, B Oacceline KoTOporo OTKpbITa onucbIBaemasd rpyuna 
BUOB. PopMa XOpollo xapakTepusyeTcA ee NomepeyHbim ceyenuem (puc. | @). 


OcoOeHHOcTh CTPOeCHHA BHYTPeHHeH CTeCHKH KyOKa MOKa3aHa Ha ee TaHTeH- 
IHaJIbHOM CeueHHH (pu. | e). 


Ethmophyllum jangudicum Vologdin, Spoil. 
Prec. [0,2 
O6paseu Ne 156(5), p. Pyxurux, Oaccefin p. Auryg, cnOupenmatosBas 30na, 


HWKHHA KemMOpui. [laneonromoruueckul uHcTuTyt AH CCCP. Koanexuua 
JI. MW. Canon, 1949 r. 
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Puc. 1. a — Ethmophyllum gukiticum Vologdin, sp. n. B CKoWeHHO-nomepeyHOM ceyeHHH Ky6- 
Ka, 6X, o6paser Ne 156(6), KomeKIMA JI. U. Canona, 1949 r., p. PyxuTuK, Oaccetiy p. Auryd, 
BaiikampeKoe Haropbe; 6 — TO %*Ke, MpOOMbHoe oceBoe CeyeHHE Ky6Ka 6; 6 — Ethmophyl- 
lum vitimicum Vologdin, sp. n. momepeuHoe ceyenne ky6Ka 10x, o6paseyn, Ne 156(9), KoumeK- 
uaa JI. UW. Canona, 1949 r.; 2 — To xe, YaCTbh MpOoMbHOTO ceueHHaA KyOKa C TaHTeHI[HaJIbHbIM 
cpesoM BHyTpeHHel CTCHKH, 10x ;0 — Ethmophyllum jangudicum Vologdin, sp. n., CKomIeH- 
HO-TlomepeuHoe CeueHHe 9K3eMIIApa, NOKAasbiBalomlee XapakTep noukoBaHia y sToro Bua, 6x, 
o6pasey Ne 156(5), kommekWAA JI. VU. Canona, 1949 r.; e — To xe, Kocoe ceyeHHe Apyroro 3K- 
3eMIIApa H3 Toro xe oOpasua, 6X 


JIAH, tT. 129, Ne 5, Bonorqun 


Wuarnos. Ky6ok y3koxonnueckuii c rmaqKol, HO HeCKOJbKO Henpa- 
BUJIbHOH HapyXHOH MOBeEPXHOCTbIO,— NO-BHAHMOMYy, BCWIeACTBHe ero Jepop- 
MallMi MO], BIMAHHeM BHeEWHHX mpHunH. HapyxHas CTeHKA, TOJULMHOK OKOMO 
0,05 MM, HMeeT MpaBHJIbHble OKPYyTrvible MOpbl TOO *Ke pasMepa, pa3sMellleHHbIe 
yacTO H B IWaXMATHOM NOpsyKe. BuHyTpeHHaAA cTeHKa, TOJULHHOH 00,5 mM, 
oOpasoBaHa CHCTeMOH UeLIYeBHAHbIX CKeJeTHbIX 3JICMCHTOB, HallpaBJIeHHbIXx 
BHYTPb H BBePX WeHTPaJIbHOH MOMOCTH Cc 3arH6OM BBepX, BCJIeACTBHe 4ero 
Kpyrvioro CeYeHHA MOPOBbIe KaHaJIbl, HMelollve B MOMepeuHukKe OKOIO 0,20— 
0,25 MM, OKa3bIBaloTCA H30rHyTbIMH. IIpH 9ToM OT HHTepcenTasbHOM KaMepbl 
OHH HallpaBJIeHbl CHaYasia BHH3, 3aTeM — K OCH KyO6Ka, 3aTeM oTrHOaloTCA 
BBepx. Kak NOKa3bIBaloT MpospayHble IWudb! (puc. 10, €), MOpoBble KaHaJIbI 
BHYTPeHHeH CTCHKH — B3aMMHOCOOOMMAaOliHecH, MOCPeACTBOM HaJIMUHA OT- 
BepcTHH B TOJMLe CTeHKM DMameTpom Toxe oKosO 0,2—0,25 mm. MUntTepBasiom 
3alOJIH€H CHCTeMOH MJIOCKHX Oovlee HJIH MeHee€ PAaBHOMePHO Pa3MEILeHHbIX, 
HO ¥aCTO HepaHaJbHbIX MeperopokoOK C MeKOH mopucToctTbio (qHamMeTp nop 
oKon0 0,02—0,03 mm). CentasbHpl Koadpunnent 7,0. 
 Cpaspueure. B o6paszue Ne 156 (5) konnexunu JI. UW. Cason, 1949 r. 
BbIABJICHO HECKOJIbKO 9K3EMIIAPOB BbILMeCOMMCaHHOrO CTPOeHHA, MpHYueM OHH 
M3 HHX BCKPBbIT WJIM(OM B TOUKe MOYKOOOpasoBaHHA (pHce. | 0). Han6omee xa- 
pakrepH3yioT WaHHy!o (OpMy HenpaBHIbHble MeCTHbIe H3rHObl HapyxHOK 
‘CTCHKH, MOPOBble KaHaJIbl BHYTPCHHeH CTCHKH, a TaK2xKe H NeperopoAKH, HO- 
BOOOpa30BaHHe KOTOPBIX OCYINECTBIANOCb KaK IyTeM BKJIMHABaHHA M@KTY 
CTAPbIMH, TaK H I1YTeM Pa3QBOeHHA CTAPbIX Ha [Be HOBbIX, MO Mepe pocta Ky6- 
Ka. Ilostomy WaHHy!o (OpMy, BHELIHE HECKOJIbKO CXOQHYIO C OOeHMH BBILLUe- 
ONHMCaHHbIMH, MIPpHXOAHTCA BbIAeATb B OCOObIN BUA, HA3BaHHe KOTOPOMY MpH- 
cBavBaeTca 0 p. THryy, mputoky p. Buruma, B Oacceline KoTopon, no Ku. Ty- 
KuTHK, JI. MW. Canon orKkppit B 1949 r. BbIxoy cloeB AHFYACKOH CepHu Cc OcTAaT- 
KaMU apxeornar. 


SakmwueHHe 


OnucaHHble TPH BHa ABYXCTeHHO-neperoposOuHbIX apxeonHatT — Eth- 
‘mophyllum gukiticum sp. n., E. vitimicum sp. n., E. jangudicum sp. n.— 
JONOMHAIOT 3HAUHTeIbHLIM MO OOBeEMY CNHCOK apxXeOlvaT, yCTaHOBJICHHbIX 
-aBTopom (!) B TaK Ha3bIBaeMOH CHONpelMaTOBOH 30He KeMOpuna BalikasibcKoro 
HaropbA, MpHypounBatoulehcaA MpHMepHO K BepxaM cpefHeH uacTH HWKHeH 
aHryfckon cBuTpl JI. MW. Castona (?), mp TOM HeCKOJIbKO HMKe «pelJIHXHHO- 
‘BOM 30HbIy, C OCTaTKAaMH TpuMOOUTOB Redlichina sp. I, II, Chakasskia sp., 
Rondocephalus sp., Granularia aff. babakovensis Poletaeva, Kootenia sp., 
Bergeroniaspis sp. Bo3pacTa CaMbIX BepXOB HMKHero KeMOpua. Pequxu- 
HOBad 30Ha CTpaTurpapuyeckH pacnowowena B 400 M HWxKe BepXHel rpaHHlbl 
‘HYWDKHEH AHTYACKOH cBuTbl. MmMetorTca OCHOBaHHA MOJlaraTb, TO apXeOWHaTbl 
KeMOpuiickoro OacceHiHa oOmacTH Balikalbckoro HaropbA He BbIMepJIM Ha 
rpaHW HwKe- HM cpeqHekeMOpHiicKux amo0x. Mx ocraTKH HeCOMHeHHO CJleLyeT 
UCKaTb HW B CaMbIX BepXaX HWKHEH AHTYACKOM CBUTHI MW B CpesHeH AHTYACKOU 
‘CBUTe, Te OCTATKH CpeHeKeMOPHUCKHX TPHJIOOHTOB HbIHe V2KE H3BeCTHHI. 


TlameoHToMOrHyecKHH MHCTHTYT Tlocrynu10 
Axajlemunu HaykK CCCP 21 VIII 1959 


UMTHPOBAHHAS JIMTEPATYPA 


LN, Ps Boge me 86 ONSI, e, Ne 2! (ibis, nh, Wie eraronG Wid. IIS IE!Zh, 
i, 1954. 


Jloxxagn Akagemun nayrx CCCP 
1959. Tom 129, Ne 5 


IMAAEOHTOJIOLCH £1 


Usen-koppecnouzent AH CCCP B. C. COKOJIOB u H. B. MAPOHOBA 


O HOBOM POE OPAOBUKCKHX KOPAJLJIOB 3ANMAJHOM CHBHPH 
MW CEBEPHOrO KA3AXCTAHA 


TipeqcraBurTeH KOpasJIoB, OTHECeHHBIe K HOBOoMy poy Amsassia, gen- 
nov., OblIH BrepBbIe OOHapyxeHb K. B. Pagyruupi (*) B OPMOBUKCKUX OTJO- 
*kenuax Topxot Wlopuu (6accettn p. Am3ac) u omMcaHbl MM B 1936 Pr. c H3BecT- 
HOM YCJIOBHOCTbIO KaK HOBbIMt Bu Tetradium amsasi Raduguin. Ilo3qHee onw 
B OOJIbLIOM KOHYeCTBE ObIIH OOHapyxKeHb! B 3TOM Ke pahoueA. I. [ocneno- 
BbIM (1954 r.), JI. P. Cepeprunot, H. 1. Kyapkoppm (1956 r.), H. B. Mupo- 
HoBou, C. K. UepenuHuHor (1958 r.); Kpome Toro, OblIH CeaHbI HOBbIe Ha~ 
XOJKH Ha Caslaupe, B TopHom Astae u CepepHom Ka3axctTaHe (KOJJIeKLUA 
M. H. Koposesoi, 1955 r.). IIpeqBaputTebHbIM H3y4YeHHeM 93TOFO MaTepHala. | 
3aHUMaJIHCb aBTOpbI, a Takxe I]. C. 131060 u O. Il. KoBanescxni. ) 

Ilo pay MpW3HaKOB 3TH KOpaJJIbI HMEIOT CXOACTBO C MpeACTaBHTeJAMH - 
cem. Lichenariidae, Tetradiidae u Chaetetidae, nostomy ux onpelemeHnne 
BCTPeTHJIO OObUIMe TPyYAHOCTH WH B TeYeHHe pxAfa JIeT HE MOTVJIO ObITb PellleHO 
OKOHYATEJIbHO. 

B nocueqHee BpeMA aBTOPbI NOLBEPri JeTasIbHOMy H3YYeHHIO BeCb HMeIO- 
IWHHCA MaTepHaJl HW MIpHUIH K BLIBOAY, YTO OOHAPy2XKeHHble KOPaJJIbI NOMKHBT | 
ObITb OTHECEHbI K HOBOMY POY ApeBHeHIWHX TaOyIAT, XapaKTepH3yiOulHXxca” ! 
Ppa3MHOXKeHHEM MYTEM JeleHHA, YTO HX CTABUT B OCOGOe MOOKeHHE B CHCTeEME | 
Tabulata. | 

Cpequ Hactosuyyx Tabulata stot cmoco6 pa3MHOMKeHHA XapakTepeH B OC- | 
HOBHOM Jia Tetradiidae; y npeqctaBuTeneH Apyrux ceMeHCTB OH BcCTpeyaeTca | 
OYeHb PeAKO, OOIMHO MPOABAACH NapasIeMbHO C THNHYHBIM MPOMeXKYTOUHBIM 
noukopannem. Mcksiouenne cOCTaBJIAeT JIMIUb jpeBHenH sJMxeHapvoHDI 
poq Cryptolichenaria (*), noaBasatoulHiica B HHXKHeEM OpfoBuKe BocrouHon 
CuoupH u, no-BuyqumMomy, CeBepHot AMepHkH HW xapaKTepH3ylOllHiica BOSHUK-- 
HOBCHHeEM HOBbIX MOUPK (IOHBIX KOPaJJIOB) MYTeEM CBOeEOOPasHOrO CenTasIbHOrO: 
TeNeHuA, MepHOAMYeCKH NPOABAIOWLErOCA B MATEPHHCKUX KOpaJJUTAaX B pe- 
3yJIbTaTe CMAHHA CeNTAIbHBIX BBICTYNOB, BCera pacnOsararwolluxcA TOKO 
Ha TOH ape rpanel KOpaHTOB, KOoTOpaKn OOpa3syerT OOmLMH yrou. 

Pon Cryptolichenaria 3aHuMaeT NpoMexXYTOUHOe NOTOKeHHe MexyAy Liche- 
naria H Tetradium, oTiMuascb, CAHaKO, OT NepBoro cnOocoOOM pa3MHOwKeHHA, 
a OT BTOporo — HaJIMYeM He YeTHIPeX, a JIMMIb ABYX C€MTAMbHBIX BbICTYNOB. 
Hosplli po, HauOosee O1N3KO cTouT K Cryptolichenaria, c KOTOpbIM OH MOKeT 
ObITb OObeAMHEH B OCOGoe CemelicrBo — Cryptolichenariidae, cnoco6 pa3smHo- 


2KCHHA 3aCTABJIA€T OTHOCHTb 9TO CeMeEHCTBO CKOpee K OTPALY TeTPpaHuA, vem 
JIMXeHapHHy. 


) 
) 


Cem. CRYPTOLICHENARIIDAE SOKOLOV, Fam. n. 


KopaJJIbl MaCCHBHOFO CJOKeHHSA, HKETBAKOOOpasHOH (opMbI. O6pa30BaHbT 
JJIMHHbIMH, PalvaIbHO PaCXOLAULMMUCA, IpHJeraloulMMH Apyr K Apyry Kopau- 
JIMTAMH, HMECIOULMMH MOMHOHAabHOe, CYONOMHTOHAIbHOe HIM OBasIbHOe OFep- 
TaHHe MonmepeyHoro ceyveHHaA. PasMHOMKeHHE KOPAaJIHTOB MPONCXOAUT B pe- 
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‘3YIbTaTe CJIMAHHA AKCHAJIbHbIX KOHILOB CeMTaJIbHbIX BbICTYNOB, BO3HHKal0-~ 
ULMX B OOJIBIIMHCTBe CyYaeB CHMMeTPHYHBIMH MapamH. J[HuIa NosHbIe, OObIY- 
HO TOPH3OHTaJIbHbIe. CoeqHHUTeIbHbie OOpas0BaHHA OTCYTCTBYyIOT. OpoBUK.. 


Tunosoh pox — Cryptolichenaria Sokolov, 1955. Hwxuuli — nu3ei cpen- 
HerO Opfopuka CuOupcKol muatiopMEt. 


Poy Amsassia Sokolov et Mironova, gen. n. 


Auaruos. Kopasbl MaccHBHOrO COKeHHA KeMBakoOOpasHoH u n0- 


-mycdepnueckol dbopmbl, OObINHO CpeqHHX pa3mMepoB, O6pa3s0BaHb JVIMHHBIMIE 


OMHOOOpasHBIMH KOPaJIMTaMH, KOTOPble JHOO NMOTHO @KATHI HW MMeIOT NOWH- 


-TOHaJIbHOe NoMmepeuHoe OYepTaHHe, HOO Oovlee HH MeHee CBOOOAHO MpHMbI- 
-KaloT [pyr K Apyry HW UMeIOT OBaJlbHOe OUePTaHHe C TpeyrOJIbHbIM MpOcBeTOM 
“M@KAY KOpaMTaMH. CTeHKH CpaBHHTeJIbHO TOHKHe, BIOJHE CaMOCTOATesMb-— 


HbI€, MJIOTHbIC, OMHOPOLHbIe, JIMMeHHbIe MOP WIM KaKHX-sH6O Apyrux coeu- 
HUMTCJIbHBIX NpHcnocoOenuh. Centasbuble OOpa3s0BaHuA PUKCHPyIOTCA B BU- 
qe 1—2 BbICTYNOB, BalOULMXCA BHYTPb KOPaJVJIHTOB B pe3yJIbTATe BNAYMBAHUA 
cTeHkH. IIpH CIMAHHH aKCHaJIbHbIX KOHILOB CHMMETPHYHO pacnOO%KeHHbIX 
CeNTaJIbHEIX BbICTYNOB MPOMCXOANT AeeHHe KOPaJIJIMTOB; KaK MpaBuwo, OLUH 
M3 BbICTYNOB OblBaeT 3HAUHTEJIbHO AIMHHeEe Apyroro. JLHuula ropH30HTaJbHble, 


“TOJHbIe, OObiUWeIO YaCTbIO peyKHe. Bo3pact: cpeqHHli — BepxXHu OpJOBUK. 


Tunospok Bug — Amsassia raduguini Mironova, sp. n. Topas opus, 
ipappii Geper p. Amsac, B | km K tory oT cT. AM3aC; HWKHAA YaCTb BepxHero: 
OpMoBuKa, aM3accKanw CBHTA. 

CpaBHUTeIbHHe 3aMeCUYAHHA. Cambli xapakTepHbI mpu- 


3HaK pofa Amsassia 3akmouaeTCA B pas3MHOXKeHHH NyTeM enenua. Ha nep- 


BbIM BSP], STOT MPH3HaK COMKAaeT HOBbIN PO c XeTeTHaMH HU, B MepBytw: 
ouepelb, C TAKMMH POJaMHu, KaK MpeHMyllecTBeHHO AeBoHcKHH Cyclochaete- 
tes (7) H KaMeHHOyroubHbEI Moskovia (’, 3). C mepBbim ero CBA3bIBaeT OBaJIbHOe- 
ouepTaHHe BHYTPeHHeH NMOJIOCTH KOPaJIMHTOB, a CO BTOPbIM — YeTKaA CcaMo- 


CTOATeJIbHAA CTeCHKA H COBepwieHHO aHaJIOrH4Han CTPYKTYpa CeNTaJIBHbIX BBbI- 


crynoB. OgqHako Amsassia HW XeTeTHJbI pe3KO pa3sJIMYalOTCA MO MUKPOCTpyk- 
TYpPe CKeJeTHBIX OOpa30BaHHH: THMMUYHbIC HCKJIOUHTEIbHO WIA XeTeTHA Bep- 
TUKaJIbHbIe TpaOeKyJIbl CTeHOK HM MCeBAOCENTAJIbHEIX BbICTyNOB y Amsassia 
COBEpIIeHHO OTCYTCTBY1I0T; CTeHKH MocseqHeH BCerfa HMeIOT OOBINHYIO AIA 
6OJIDIIHHCTBA J PeBHHX TaOYAAT OHOPOAHYIO KPHMTOKPHCTaJIHYeCKyIO MUKpo- 
cTpyktTypy. Kpome Toro, XeTeTHAbI CYULCCTBEHHO OTJIMYAIOTCA 3HAUHTEIbHO: 
MeHbIUMMH pa3sMepaMH aueeK. TakHM O6pa30M, B CXOJCTBe CKeJICTHbIX MHKPO- 
CTpyKTyp opfoBpukckol Amsassia 4 KaMeHHOyrowJbHOoH Moskovia MbI CKJIOHHEI 
BUJeTb JIMIUb MpOABJIGHHe KOHBepreHTHO BO3HHKAaIOULero MpocTeliwero cno- 
co6a pasMHOKeHHA JeeHHeM MYTeM BUCIepaJIbHOrO BNAYHBAHHA CTeHOK. 

Bosee BaxkHbIM HaM pescTaBneTcaA cxoycTBo Amsassia c OMHOBPeMeHHO: 
CYLLe€CTBOBABIUMMM OPpMOBHKCKUMMH pojlamu Cryptolichenaria u Tetradium (°). 
Cxogcrso c Lichenaria (°, *) orpaHuuHBaeTCA BHELIHHM OOJIMKOM H He MOMKeT 
ObITh MpH3HaHO 3HaUHTebHBIM, MocKoubKy Lichenaria uMeer HacTOAMMh 
CeNTaIbHbIM almapaT HM pa3MHOKaeTCA NPOMEKYTOUHLIM NOYUKOBaHHeM. Ho: 
c Terpayjuugamu u Cryptolichenaria HoBbI pox NPHHUMNHAaIbHO COMMKaeTCA 
mo cnoco6y pasmHoxeHHsA. Bo Bcex Tpex ClydaAX B OCHOBE JI@KUT CeMNTaJIb- 
Hoe fenenue. Y Cryptolichenaria ono BbIpamkaeTcA B CAMAHMM JByX cent, 
BOSHHUKAIOIUX Ha CMeKHbIX PpaHAX, H B NOABJICHHH IOHBIX KOPAJJMTOB B yr- 
wax MaTepHHcKux; y Amsassia — B CIMAHHM JBYX CeNT, BOSHHKAaIOIHX Ha 
MPOTHBOMOJIOXKHEIX CTOPOHAX KOPaJWIMTOB, MU pasfeJeHHH MaTePHHCKOrO ko- 
pamnuTa Ha 2Ba ovepHux u y Tetradium — B cMAHMM YeTbIpex KpecToo6- 
DaSHbIX BOSHHKAIOMLHX CelT HM B TETPaMePHOM CeNTa/IbHOM JeeHHH MaTepHH- 
CKOrO KOpaJIUTa Ha 4eTHIPe MOVePHUX. 

Tepspie (Ba pola o6HapyXuBaleT Mexy COOK Oomblo0e CXOACTBO B opMe 
Pa3MHOKeHHA, YTO H PaCCMaTPHBaeTCA HAMM B KayeCTBe OCHOBaHHA UX OOe- 
WuHeHHA B ocobo0e cemelicTBo oTpaya Tetradiidae. 
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Amsassia raduguini Mironova, sp. n. 
Puc. ae 


Tonorun mpoucxogut u3 Topxot Ulopuu, mpaperi Geper p. Amsac, B 1 KM 
K tory or cr. Am3ac; HH%KHAA YaCTb BepXHerO OPAOBMKa, aM3aCCKad CBHTA; 
9x3. Ne 511 A-2 (konmexyna H. II. Kyapxopa, 1956 r.). 

Onucaune. KosoHua MaccHBHad nosycdepHyeckOH (OpMbI, OKOJIO 
100 mm B nOonepewHuKe. KopaJuTbl QJIMHHbIe OKPyrvlOro HJIM HeCKOJIbKO BbI- 
TAHYTOPO OBaJIbHOFO Ce4YeHHA; NOMepeYHHK OKPYTvibix KOpasiuTOB 1,1—1,4 mM. 
OBaJIbHBIX — oT 1,6 X 1,25 yo 1,8 X 1,4 MM; mpeoOsaqaiwoT KpynHble OBaJIb- 
Hble KOPaJVIHTbI, HaXOJAUlMecH B CTaQHH JevleHHA WK MpeduectByoulei el 


cramuu. Mexay KOpasuiuTaMH OObIdHO HaOOJaoTCH NpOMexXYTKH TpeyrOub- 


HOH (OpMbI; HHOra KOPaJWIHTbI OTXOLAT Apyr OT Apyra Ha paccTOAHHe JO 
0,1 mm. Creuku cpaBHUTebHO TOHKHe — oO 0,05—0,052 mm. Kaxux-s1H60 
CelTaJIbHbIX OOpa3s0BaHHH, KPpOMe BBICTYMOB CTeCHOK, BaIOULHXCA BO BHYTPeH- 
HIOIO NOJIOCTb KOPaJIJIHTOB, He HaOsOMaeTCA. OTH BbICTYMbl BOSHHKAIOT C OHOM 
WIM CHMMeTPH4UHO C ABYX CTOPOH H JeAT KOpaJJIMTbI Ha Be 4YaCTH; Kak IIpa- 
BHO, OOJlee HHTCHCHBHO pa3BHBaeTCA OHH BbICTyN. B KkONOHHH XOpOLIO 
HaGJOWaoTcA pasJIM4HbIe cTaquH leenuaA. J,HuIa OYeHb peKHe, BO3MO2%xKHO 
HHOra HeMOJIHDbIe. 

B kKouwiekiuH WMeetTca 3 9K3eMMIApa, MpOMcXOAAWMe M3 yKa3aHHOTO Me- 
cTOHaxoxKjleHHa. HvuxkHAA UaCTb BepXHerO OpMOBHKa, aM3aCCKaA CBUTAa. 


Amsassia princeps Mironova, sp. n. 
Puc. 2.a—e6 


Tonorun mpoucxoqut u3 Topo Wopun, p. Amsac B 0,5 KM K ceBepy OT | 


cm. AM3aC;HW2KHAA YaCTb BepXHeFO OPNOBHKa, aM3accKad CBUTa; 9K3. No 530— 
1 (konnexuna H. II. Kyabxopa, 1956 r.). 


OnucauHne. KovwloHua mMaccuBHad nosycdiepHyeckoh opMbl, cpeqHHX 


pasMepos. KopavJluTbl TOHKHe HW JVIMHHbIe, YeTKO OO6OCOOIeHHBIe, OKPyrsioro 


M OBaJIbHOrO MOomepeuHoro ceyeHHA. IlepBpre uMeroT nNONepeyHUuK 0,73—1,0 mm, © 


Bproppie — or 1,1 X 0,8 mm go 1,4 X 1,0 mm. Mex yy CONpHKacato- 
ILMMHMCH KOpaJIJIMTaMH XOPOLWIO BbIPaKeHbI TPeYFOJIbHbIe MPOCBeTHI; MecTaMU 
KOPaJJIMTbI OTXOAAT Apyr or Apyra Hwa 0,05 mm. Tonmmmya crenox 0,05 mm. 
CentaJIbHble BbICTYNbI CTeHOK HU (OpMa AeJIeHHA KOPaJNUTOB OOpMuHbIe. JLHuULa 
TOHKHe, pelKuHe. 

B kOJwiekiuu uMeetca 12 9k3eMNJIAPOB XOpOlleli COXpaHHOCTH, BCe OHH 
MpOvCXOLAT u3 paliona ct. Am3ac. HwKHAA YacTb BepXHerO OpJOBNKa, aM3ac- 
ckan CBUTA. 


Amsassia chaetetoides Sokolov, sp. n. 
Pucra aso 


Tonorun mpoucxoqut us CepepHoro Kas3axcraHa, O6ypoBpad ckBaxKu- 
Ha; BeEpXHAA YacTb cCpefwerO WIM HWXKHAA YacTb BepXHeroO OpOBuKa; 
3x3. Ne 3108-e (kounexuua M. H. Koponeson, 1955 r.) 

Onucanue. Kononna maccuBHad, KpynHOH xKelBakOOOpa3sHon dop- 
Mbl, C MOmepeyHHKOM cBpIe 100—120 mM. KopasnuTe! QIWHHbIe, KpynHie, 
palvasIbHO pacXOAlvecHh OT OCHOBaHHA KOMOHHH. CBOMMH CTeHKaMH OHH 
MWIOTHO TpwierarioT Apyr K Apyry WM B MOMepeyHOM ceyYeHHH HMMeIOT JOBOJIBHO 
MpaBWJIbHYy!O NOJIMPOHAIbHy!I0 (OpMy C YTOMWIeEHHeM CTeHOK B yrviax KOpas- 
JIMTOB H HeKOTOPBIM OKPyrvieHHeM BHYTpeHHeli nomocTH. Muorga B yruax 
MexKLY KOpaJJIMTaMH HaOsOfaloTca CaOble mpocBetet. IlomnepeyHuk KOpasin- 
top 1,0—1,4 mM, y Jeasujuxca opM MOxer 6piTb 1,5—1,8 mm. Tonmmua cre- 
HOK OKOO 0,1 MM. 

CentaJIbHbie WHMb! TOHKHe H JWIMHHbie, pasBHBaloTcad B KOHUeCTBe | 
(auuHHoro) — 2. JleieHHe KOpaJIHTOB NouTH BCerfqa MpOHCXOZHT Ha Be 4a- 
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Puc. 1. Amsassia taduguini Mironova, sp. n. Toaoranm. a — nonepeunpili paspes, 4X; 
c 6 — mpokombublit paspes, 4x : 


Puc. 2. Amsassia princeps Mironova sp. n. JTonotun. a —monepeynpiii pa3spe3, 4x; 
6 —TIpoqombubiit paspe3, 4x; #& — MonepeuHE paspes, 10x 


Puc. 3. Amsassia chaetetoides Sokolov,: sp. n. Tomotum. a — nmomepeunplii paspes3, 
4X; 6 — mpoxoibuplh paspes, 4x 


JLAH, 7. 129, Ne 5, Coxonosn un Muponosa 


cru. J[HMila TOHKHe, pe\kHe, rOpH30HTaIbHbIe; MeECTaMH HaGsOLaeTca UX 30- 
HaJIbHOe paciomowKenve. B KoMeKWMH HMeeTCA 3 9K3eMIIAPa; MeCTOHaXOx- 
eHve WH BO3spacT yKa3aHbl BBILLIe. 

TlomuMo onucaHHbIx 30eCb Tpex HOBbIX BUOB Amsassia H paHee onucaH- 
Horo K. B. Pagyrunpm Buga Amsassia amsasi (Rad.), B HauIMx KomMeKUMAX 
HMeeTCH elle He MeCHEe NATH BUOB, MPOHCXOAAMIMX U3 OPMOBHKCKHX OTIOXKe- 
Hui PopHotWopuu, Canaupa, Popuoro Auras u pasmuunbix palionos Cepep- 


Horo Kasaxcrana. 


B 3anaynol CuOupnu ator po ABJIAeTCaA OMHUM M3 HaMOomee XapakTepHbIX 
ANA BepXHel “YaCTH aM3aCCKOH CBHTbI WH ee CTpaTHrpadMyecKHx aHasoros. 
C Hum BnMecte Betpeuaiotca Nyctopora nicholsoni (Rad.), Lyopora sp. n., 
Calapoecia ex gr. canadensis Bill., Catenipora tapaensis (Sok.), Hexismia 
prisca Sok., Favistella sp. sp. n.,  Streptelasma sp. n. mu ~pyrve Muoro- 


| UMCJICHHbIC KOPaJIbI, a°eTakxKe CTPOMaTONOpoHnen, Opaxvonodbt U TPUMOOUTH, 


CBHeTeIbCTBYIOUNIMe O MPHHaexKHOCTH 9TOH YaCTH CBUTbI K BepXHeMy Kapa- 
WoKy, T. €. K HH3aM BepxHero opfoBuka. B Ka3axctTane npeqcTaBuTeu 9TOrO 
powa BcTpeyaiotca HuxKe c0eB c Plasmoporella (4ymaHKapHHcKu ropu3oHT) 
wu BMecte c Tetraporella monticuliporoides (Troedss.) u Proheliolites (no qau- 
ubiM O. II. Kospasesckoro), 4TO CBULeTebCTBYeT O HX MpHHAaeKHOCTH K HH- 


84M BepXHero OPJOBMKa WIM K BepXHel uacTH cpefHero. 


BcecowsuHbli HedpTaHOH Hay4HO-HCcTeqOBaTeIbCKHH Tlocrynus10 
, TeomoropasBeOuHblH HMHCTHTYT 10 VIII 1959 


CuOupcKHl HayudHO-HCCIeqOBaTeAbCKHH MHCTHTYT 
TeOJOrHH, reocbH3HKH H MMHepaJIbHOrO CbIPbA 


WHTHPOBAHHASA JIMTEPATYPA 
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THCTOJIOIH fk 


r. B. EJIAKOBA 


HM3MEHEHHSA KOPbI MO3rA KPOJIHKOB HPH THNOTHPEOSE 
(I]pedcmaseaeno axademuxom A. H. Baxyaeeoim 18 VII 1959) 


UcceqoBaHHAMu MocseqHHX eT YCTAaHOBJIeHa CYULeCTBeEHHaA POJIb Top- 
MOHOB WHTOBHAHOM *%Kesesbl B MmpoweccaX 9MOPHOHAJIbHOFO PasBUTHA MTHIL. 
HW MsleKonuTaouux (1~°), THpeovHbIi rOpMOH ABJIAeTCA OJHHMM M3 BarkKHeMIUUX 
(aKTOPOB H3MCHEHHA HHTCHCHBHOCTH OOMeHAa BellleCTB, 4eM, NO BCeH BepoxT- 
HOCTH, MOXKHO OObACHHTb ero MOpdoreHeTHYeCKoOe BAHAHHE Ha pasJIMUHbIe 
CHCTeMbI OpraHH3mMa. HefocTaToK ropMOHA ULHTOBHAHOH XKeesbl BbISbIBAeT 
yrHeTeHve oOulero pocta WH AuddepeHuUMpoBKH, KOTOPOe TEM 3HaUUTeJbHEE,, 
yem B Ooulee PaHHHH NepHo pa3sBHTHA NPOMCXOANT HapyleHve HOPMaJIbHOM 
(PYHKUM WHTOBUAHON *weslesbl. OcoOeHHO BeMKAa POb THPeOKAHOrO FOpMO- 
Ha B 3MOpHOHAJIbHOM Nepvose HU B Haale NOCTIMOPHOHAJIbHOrO NepHosa pa3s- 
BHTHA BbICWIMX MO3BOHOUHBIX, Kora Npolleccbl Mopdorenesa HHTeCHCHBHHI. 

Oco6blli HHTepec, NO HallleMy MHEHHIO, MpeAcTaBaeT BOMpOoc O BJIHAHHH! 
ILMTOBUAHOH %KeNesbl Ha Pa3BHTHeE WeHTPaJIbHOH HEPBHOH CHCTeMbI, B YacT- 
HOCTH KOpbl OobIUHX NoMywWapHh. M3BectrHo, 4tO NPM HesMocTaTOUHOH sbyHK- 
WMH WHTOBAAHOH %ee3bl BOZOYAHMOCTb HEPBHBIX KJIETOK NOHW2KEHA, B BBIC- 
eH HepBHOH JeATeJIbHOCTH MpeoOsaqaloT TOPMO3HbIe€ Mpowecchl; y soe 
NpH BpOxKAeHHOH HEMOCTATOYHOCTH WIMTOBUAHOH *Kewlesbl (KPeCTHHH3M, BPOxK- 
eHHadA MHKCeeMa) NPOUCXOLUT 3afepRKKa YMCTBEHHOrO pa3BUuTHUA (°). OTcTa- 
BaHHe B pa3sBUTHH psfla pedpseKcoB HaOwIOAaeTCA HW Y KMBOTHBIX Mp 9KcnepH- 
Me€HTaJIbHOM runoTupeose (77°). 

Hactosulan paOota cTaBuuia WelbIO UCCIeEqOBaHHe Ppa3sBUTHA KOPHI OosIb- 
IHX NOJyWapHi, riaBHbIM OOpa30M ABHraTeJbHOH OOsacTH, y 3apozbuuet 
M MOJIOJbIX KPOJIMKOB MOPOAb! WHHWHIa B YCIOBHAX PMNOTHpeosa. 

CocTtosHuve rHnoOTHpeo3sa Y MOAONMBITHHIX BbIZbIBAJIOCb BBeJeHHeM MeTUJI- 
THOypallHvla KpOJbunxaMm (m0 500 Mr Ha CaMKy C MMe, exKeAHEBHO, HayHHasn 
3a HeCKOJIbKO HEH JO NOKPbITHA WIM C MOMEHTA NOKPBITHA HU WO OTCaKUBAHUA 
OT J\eTeHbIWeH) H MOJOLbIM KpouHKam. Tloka3aTeem rHnoTHpeouzHOroO cocTos- 
HHA B ONbITe CJLYKMO PasBHTHe XapaKTepHOM 306HOH peakHU, BbIparkaro- 
uleHcA B rHunepnasvH UM THNepTpoPuu WHTOBUAHOK *Kesesbl NON BIMAHMeM 
MeTHJITHOypalua. B KayecTBe KOHTPOJIA HCNOMb3OBaIMCh HOPMAJIbHbIe 9MO- 
pHoHbI WM kpoubuata. UluToBpuyHan xeNe3a 3apOLbIlIeH KPOHKOB HauMHaerT 
(yHKIMOHMPOBaTs Kak JHAOKPHHHbIH OpraH B Bospacte 18 AHeH U NOKa3bIBaeT 
IIpH3HaKH BbICOKOM CeKpeTOPHOM aKTHBHOCTH B nepHog c 21 no 27 enn, no3z- 
Hee €€ AKTHBHOCTb HeECKOJIbKO CHMKaeTCA (°). 

Hiccneqopauch sapogbiun B Bospacte 19, 23 u 29 AHel, HOoBOpomDeHHBIE 
H Mosofpe KpowHKH 15, 30 wu 45 Ane. DKMBOTHEIX 3a6HBaIH NOocpelCTBOM 
BOSLYWHOH SMOOIMH. PUKCHPOBAJIMCb TOMOBHOH MO3P MU LWIMTOBHHbIe Keesbl. 
B kauectBe (MKcaTOpOB HMCNOUb30BaIMCb KUAKOCTS LLenKepa u 10% ueiit- 
pasbHbI copmamunH. Cpe3bl TommHHoH 7—8 pw OKpalliMBauCcb THOHHHOM, 
reMaTOKCHJIMHOM Pero, a3aHom no Ileligenraiiny. [lpoussoqunca nogcuer 
KOJIMYCCTBa KJIETOK Ha EQMHULY momwayu cpesa (0,1835 mm? npu yBeruuenun 
10 » 40) BV cnoe kopbi ABuraTenbHOK o6nacTu. TlomyueHHbie JaHHble OOpa- 
OaTHIBaHCb CTaTHCcTHYeCKH. 
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K 19 HAM BHYTpHYyTPOOHOM x%KH3HH KOPKOBaA MWiacTHHKa ye O6ocOGb.le- 
Ha WM 3aHWMaeT OKONO */, BceH TOMMM CTeHKH NOmymapusa (1°, 1). KopKosaa 
MacTHHKa B HOpMe H OlibiTe MOApasfeiAeTcA Ha [Ba 97TaKa; BepXHHii, c Oosee 
MJIOTHBIM PaClOJIOKeHHeM KJIeETOK, H HHKHHU, Ooslee paspexKeHHbili u cBeT- 
JIbIH. Ilo KOPKOBOH NaCTHHKOM pacnOvlaraeTcA JOBONbHO WMpOKH Merxy- 
TOYHBIH COM, B KOTOPOM BUAHbI MHOFOUNCJICHHbIe MHIpHpylolllue B KOpy KJeT- 
Ku. Matepuwuckult clot TakxKe elle JOBObHO WMpoK (nO TOMMHHeE paBeH 
MIpHMepHo 1/, Bceli CTCHKH MOJyIWapHa); B HEM MHOFO MHTO3OB. 

KaeTKH KOpbl COXpaHsAIOT elle 2MOPHOHAaJbHbIM XapaKTep: TeMHOe BBITA- 
HYTOe ALPO C OOVIbUIMM KOJIMYeCTBOM XPOMAaTHHa, OYeHb y3kKui OOOLOK WHTO- 
Wwla3Mbl BOKPyr sAjpa. 

Iuropuyuad xKele3a COcTONT 43 (OuMMKYJOB cpequel BennuMHD. Oun- 
TeIMH kyOmuecKHH HM MpH3MaTHYecKHH (riaBHBIM OOpa3s0Mm mo nepudepuu 
xwKevlesbi). Konnoux clia6o okpalliMBaercad WM MOKeT COflepKaTb BakyOJIH. 
B onpite elje HeT 300HOM peakUMH Ha MeTHsITHOypallnn. 

I[uropuguad %esle3a KOHTPOJIbHBIX 9MOpHOHOB 23 Hel MocTpoeHa u3 Pour 
JMKYJIOB, COJepwKaluuxX KOON UW BBICTIIAHHbIX KYOWYeCKHM 93NMTeMeM. 
B onpite »evle3a THNepnasupoOBaHa: (POMIHKYJbI COpasoBaHb! BRICOKHM Ky- 
OuvecKHM MH MpPH3MaTHYeCKHM SMUTeMeM, MOUTH JIMMeHb! KOMIONa, BUI 
MHOPOUNCJICHHbIe MHTO3bI (OJVIMKYIAPHbIX KJeTOK. )Kesle3a CHJIbHO Tunepe- 
MHpOBaHa. TakuM OOpa30M, y 23-HeEBHbIX NOJONbITHDIX 9MOPHOHOB yxKe ABHO 
BbIPaxKeH 3OOHbIH spPeKT, yKa3biBaloullMH Ha HeOcTaTOK TupeouAHOrO Frop- 
MOHa B OpraHH3Me. 

Kopa B 3TOM BO3pacTe COCTaBJIAeT yxKe OKOO4/, TOMMLMHbI CTEHKH MOJyua- 
PHA u OOHapy2xXHBaeT JOBOJIbHO OTYeTINBOe CIONCTOe CTpoeHHe. B Heli MOXKHO 
pasMuuTb 4 cos: 1) noBepXHOCTHBIM C eCHHHYHBIMH KJleTKaMH — Oyzyuni 
MOJIeKYyJIAPHbIH; 2) caMbit TycTOKJeTOUHbI; 3) C HaMMeHee MVJIOTHBIM pacno- 
JIOMKEHHEM KJICETOK, CBETJIbIM cOH, OyaqymM V; 4) camp WMpOKHH U JOBOJIBHO 
ryCTOKJIeTOUHBIH. 

MexyTOUHbIM COM H MaTPHKC CPaBHUTeJIbHO WIMpOKHe, OCOOeEHHO B OMIBITE, | 
Tye OHH BMecTe 3aHHMarIoT Oovee 1/, TOMUIMHbI BCeH CTeHKH MO3ra. Creqyet 
OTMETHTb, 4YTO Y NOMONITHDIX SMOPHOHOB CTeHKa MO8ra 3a CUeT STHX Cw0EB 
3HaUMTeIbHO WlMpe, YEM Y KOHTPOJIbHEIX; WWHPHHa Ke KOPbl OMMHAKOBA B OOO- 
ux ciyuaax. B MaTepHHCKOM CJl0e elle JOBOJIbHO YaCTO BCTpeualOTCA MHTO3BI 
3apOJbILIeBbLIX KJICTOK. 

Heiipoubl KOpbl, M0 CpaBHeHHIO C paHee OMMCAHHbIM MepvHOOM pasBUTHA, 
3HaUHTeIbHO Gosmee AuddepeHUupOBaHbl, OCOOeHHO B HMXKHUX COAX KOPHI, 
Tle HaHOoOublaAd UaCTb KJIeTOK HaxOJHTCA Ha 2-H cTalqMu mpomecca Ludde- 
penunposku (1%). B BepxXHHXx COAX Takxe OOMbIUe OKPYIbIX HM CBETJbIX ARep, 
yem y 9MOpnoHoB 19 AHel. IIporonnasmbi Combe, y MHOFUX KJIeTOK Buse 
BePXYIICUHBIM OTpOcTOK, a B OyAyulemM V caoe u OasaJIbuble. 

‘ OrmeveHHoe pa3JiMuve B WMpHHe CTeHKH MO3Ta Mex Ay ONbITOM H KOHTPOJIeM 
HaOwlioqaeTcd B pacCMaTpHBaeMbIH MepHOX, cOxXpaHAeTcH y HOBOPOAKCHHbIX 
KpOJIbuaT WM MO3Hee HCYesaeT. 

Y smOpnonos 28 AHeli KOpa LBuraTebHOK OONacTH OOHapyXKUBaeT B KOHT- 
powvie M OMITe COBepIeHHO OTUYeTHBOe lecTHCOMHOe crpoeHue. HepBupte 
KI€CTKH TpeTeplepaioT K 9TOMY BpeMeHH AaMbHekiy1o Audpepenunposry, 
B OCOOeCHHOCTH B HWXKHUX clOAX KOpbl. Kpynuple mupamMnybl V cilOA HMerIOT 
cBeTIOe MY3bIPeBUHOe AL PO UH SHAYTEMbHOe KOJIMYECTBO WHTOMMASMBI, 3anON- 
HeHHOM TvipOKaMM THIpOHAHOTO BellecTBa. XOPOWO BuseH TOJCTHI Bepxy- 
WWeuHbI JeHApHT, a Y MHOFHX KJIeTOK BbIABIIAIOTCA MH Oa3aJIbHbIe OTPOCTKH. 
Haumenee jucbbepeHUMpOBHHBIMH MO-npexHeMy ABJaloTcH KeTKU II cos. 
Y 6opmuHcTBa u3 HUX Apa MMewoT elle BLITAHYTyIo @OpMy HU cOsepxaT 
6onbi0e KONMYeCTBO XpOMaTHHa. OjHaKO yxe HB 9TOM CilOe HaOsOaeTCA 
MupaMuyusalua HeMpOHOB: Hall ApOM OOJbIIMHCTBA KJIeTOK XOPOWO BHeH 
KOHYC 6a30HJIbHOH WHTOMIASMbIl, KOTOPbIH y%Ke MOKETCOJepKaTb HW MeJIKue 


rapioku Huccwsa. 
Haunnasn c onucprpaeMoro MepvoOjla MW AO KOHIa ONbITa, NpOMsBOAHICA NOZ- 
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cueT uncla KeTOK B V coe JBUraTeIbHOH OOaCTH KOPbl Ha CHHHIUY MVI0- 
maqu cpesa. Bo Bcex cmyyanx HaOmofaeTcH Oouee MIOTHOe pacnoso*Kenne 
HelipoHOB V cJIOA y PHMOTHPCOHAHbIX XKHBOTHBIX MO CpaBHeHUIO C COOTBET- 
CTBYIOW[MMH KOHTPOJIbHbIMH (Ta6a. 1). 


Tao wat 


Unc KMeTOK Ha e€MUHUUY WiowWaqtny Cpe3a B V coe KOpPbI H OT HOWeHHe WHPHHbI 6OuIb- 
moro MOsra K ero JVJIMHE Y KPOJIMKOB 


M+tm OruomeHue 

KOQHTPOJIb ONbIT KOHT)POJIb OnbIT 
SmOpuonp 23 pHeH 4 Af) 
SmOpnonnt 28 pHel 20,15--0, 27 27, 97-40, 34 4 420 
Hopopoxk eHHbIe 13, 45-40, 28 17,24-+0,40 i {43 
15-HeBHBbIe 8, 30-40, 15 10,38-L0,14 a} Ateatil 
30-HEBHbIC 4,78+0,13 7,68-40,15 4 thE) 
45-J,HeEBHBIe 3, 48-40, 10 0, 08+0,09 4 4,09 


IlpomexkyTOUHbIM H MaTepHHCKHH CJIOM CTeCHKH MOJyWlapHA OYeHb y3KkuHe. 
Ho MuTOsbI B MaTepHHCKOM CJI0e elke BCTpeyaloTCA ake y HOBOPOXCHHbIX 
KPOJIMKOB. 

Y HOBOPOKACHHbIX MOTOPHaA KOPa COCTOMT M3 Ae:pPHHHTHBHbIX WeCTH CJIO- 
eB, KaK y B3pocsoro *KuBOTHOrO. Bpocaerca B rla3a 3HAYHTeMbHOe paspexe- 
Hue BCeX COeB 3a MepHod c 28 AHeH BHYTPHYTPOOHOH *%KH3HH WO pox AeHHaA. 
HepBuble KuleTKH BCeX CJIO€B 3a 3TO BPeMA elie Ooulee AUdpepeHUMpoBaJIHcb. 
HeckoJIbKO OTCTAalOT B pasBUTHH Hetpounl II cox, cpequ KOTOPHIX elle BcTpe- 
YalOTCA KJIETKH C MPOMOJIPOBaTbIMH TEMHBIMU AApaMH, OAHAaKO TvIbIOKH THIPOH- 
a B UX WHTOMMasMe Ha 3TOM CTaqHH pa3BUTHA BbIABJIAIOTCA yxKe Oouee 
OTUCTIIMBO. 

Marepvuckuit COM CTeHKH NOJyWIapHA B KOHTpoe OYeHb Y3KHH, MeCTaMU 
COCTOUT H3 OAHOFO pxAa KJIeETOK; Y MOMOMbITHBIX KPOJIMKOB OH Oovlee WIMPOKHH. 
B oO0nx cayuaadxX B HEM KOe-re BHAHbI MHTO3bI 3apOfbILIeBbIX KJICTOK. 

Takum o6pa30M, K poxkKeHHio AuddepeHuMpoBKa CloeB B KOpe OouIbIUIHXx 
novywiapHu y KpOJIMKOB HM B KOHTpOUe HM B OMbITe 3akKOHYeHAa. Kopa B OCHOB- 
HOM ccdopMupoBaHa. B nocTHaTaJbHOM %XH3HH MPpOMCXOQUMT POCT KOPbI H Co- 
CTABJIAIOULUX ee CJIOCB B WIHPHHy, NOCTeMeHHOe YMeHbILeHHE MJIOTHOCTH B pac- 
MOJIOXKeCHHH HEPBHbIX KJIETOK, abHehiwaa WuddepeHuupoBka H pocT Heli- 
ponos. Y 15-QHeBHBIX KpO/b¥YaT y2Ke BCe HeMPOHbl KOPbI HMeIOT AePpHHUTUB- 
Hy!0 (opMy, XOTH elke He JOCTHIIH MAKCHMAJIbDHBIX WIA HAX Pa3smMepoB. 

Y MOOMbITHBIX SMOPHOHOB H MOJONbIX KPOJIMKOB MbI MOFIM HaOwoaTp 
HeKOTOPOe H3MeHeHHe KOHPUrypalHH OobuIOro Mosra B WetomM. B ycnoBuax 
PHNOTHpeosa NOMyWapHA HMeIOT HHOe COOTHOLICHHE WIMPHHbI HW JJIMHbI, He- 
*%KeIH B HOpMe. EcIM 9TO COOTHOWICHHE Y KOHTPOJIbHbIX YCJIOBHO MpHHATD 
3a CMHULY, TO y MOMOMbITHHIX COOTBETCTBYIOULerO BO3PacTa OHO SyeT Ooubue 
(cM. TaOul. 1), T. e. MepeqHHH MO8r B YCJOBHAX THNOTHPeOsa pacTeT HHTCHCHB- 
Hee B WIMPHHy, a He B AHHy (13). Oro pasMuNe COXpaHsAeTCA JO KOHIa OnbITa, 
XOTA MOCTeMe€HHO 3aTyXaeT. 

CneqyeT TakxKe OTMETHTb, YTO Y THNOTHPeCOHAHIX KPOJIMKOB HaOmolaerca 
3aMeTHOe OTCTABaHHe pocta M10 CPpaBHeHHIO C KOHTPOJIbHbIMH XKMBOTHBIMH. 
OTO pasIMune NMPOABAeTCA y2xKe y 23-qHEBHEIX 9MOPHOHOB U COXpaHAeTCA TO 
KOHI{a onbira. MurepecHo, 4YTO 3aMeMWIeHHe pocTa HPOHCXOAUT B aHamorn4u- 
HbIX YCJIOBHAX HM y Apyrux npecTaBuTeleH He3peOPORMAawWULUXCA MKUBOT- 
HBIX, B TO BP€MA Kak y TaKOrO MpeACTaBUTeIA 3PeMOPORMaloUlHXcA, KaK MOP- 
CKaA CBHHKa, OTMe4aeTCAH HOPMaJbHbIi pocr (°, 14, 15), 

MoxkHo TakxKe yKa3aTb Ha HEKOTOPHIe pasJIMYHA, HaOsMOMaloulMeca B pa3- 
BUTHM OOJbINMX MOyWAapHH MO3ra FHMOTHPeCOHAHLIX KPOJIMKOB WH MOPCKUX 
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CBHHOK. Y mocweqHUX HE NPOHCXOAMT H3MeHEHUA (OPMbI MepeqHero Mosra, 
4TO, NO BCeH BEPOATHOCTH, HAXOANTCA B CBA3H C OOMIUM HOPMaJIbHbIM pocToM 


Bcero Tela B YCOBHAX ONbITa. Y KPOJIHKOB HapyllaeTcA Kak pocrT Tela, Tak 
HM pocT mosra. 


Y MOPCKHX CBHHOK, Pa3BMBaloOlluxcaA B YCJIOBHAX THMOTHPeosa, HEPBHbIe 
KeTKH V COA KOPbI JBUTaTebHOK OONAaCTH pacmouO*KeHbl MeHee rycTo, sem 
B Hopme (1), B TO BpeMH KaK Y PHMOTHPeCONAHBIX KPOJIMKOB MJIOTHOCTH Heit- 
POHOB B STOM yuaCTKe KOPbI yBeMYeHa MO CpaBHeHHIO C KOHTpOem. MuTepec- 
HO OTMETHTb, UTO H Y KPETHHOMAHBIX KPbICAT Take HaOlOfaeTca Oosee mOT- 
Hoe pacnoviomweHHe KeTOK B Kope (1%,1°) u, Kpome Toro, Apyrue cepbe3Hble 
HapylleHis B pa3BHTHM Mosra (?%). 


TpPyHO CKa3aTb, YeEM OCOYCJIOBJEHbI OTMCUCHHHI€ BbIe Pa3sJIHYHA B CTPOe- 
HHH KOPbI MO3ra B YCJIOBHAX THNOTHPeO3a Y KPOJIHKOB HM KPBIC, C OMHOH CTO- 
POHbI, H y MOPCKHX CBHHOK — c Apyrol. MoxerT O6biTb, 9TO YHCTO BUAOBEIC 
OCOOeEHHOCTH, HO HE HCKJIOUCHO, YTO 3/,eCb B KAKOH-TO Mepe OTPaxaloTcs U OnO- 
JOrHYeCKhe Pa3JIMYHA B3pelO- H HEespeMOpORMawwulMXcA COPM %KHBOTHEIX. 


HxrctutyT Mopdosornu x%xHBOTHBIX Tlocrynuso 
um. A. H. Cepepropa 15 VII 1959 
Akayemun Hayk CCCP 


UMTHPOBAHHASA JIMTEPATYPA 


DN: Grosso wiez, * Proc. Soc. Exp. Biol. and Med., 638, J151* (1946). 
2M.T. 3axc, M. A. 3amxKoBa, Ousuon. xypH., 33, Ne4, 449 (1947). 3 A.Adams, 
A. Bull, Anat. Rec., 104, Ne 4, 421 (1949). 4 A. Vidal, Ann. endocrinol., 13, Ne 6. 
982 (1952). &® M.C. MuuxkesBu4, )Kenesb BHYTPeHHeEH CeKpelHH B 3apOfbILIeBoM pa3- 
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pS (1955). “1 St. MilewsitA. Lupulescu, Bul: stiint., Sec. stiinte med.>.3, Ne 2, 
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Jloxaagnr Akagemun nayx CCCP 
1959. Tom 129, Ne 5 


TFHCTOJOLHA 


r. Cc. WMWKHA 


JMMHAMHKA 9CTEPAS H JIMMA3 B MPOWECCE PETEHEPAUMH 
COEXMHUTEJIbBHOH TKAHH KODKH 


(I]pedcmaeaexo akxademuxom H. H. Anuakosom 20 VIT 1959) 


Bonpoc 06 yuactuu tbepMeHTOB B Mpomeccax pereHepaluu COeCAMHUTEbHOH 
TKAHHM MpeACTaBAeT 3HAUHTEIbHbIM HHTepeC B CBA3M C OOJIbIMM BHMMaHHeM, 
YeeMbIM B TocMeqHee BPeEMA M3YYeHHIO Mpollecca OOpas0BaHuA BOJIOKHH- 
CTHIX CTPYKTYP COCAHHUTEIbHOM TKaHH, OCOOeHHO KOMMareHOBOrO BOJIOKHA. 

B nacrosmee BpeMA THCTOXHMHMYeCKH H3y4eHa AKTHBHOCTb pAa cbepMeH- 
TOB HOPMaJIbHOM COeMHHTeIbHOM TKAHH. Tak, POcPpOMOHOsCTepasbl U3y4aJI 
Tomopu (7), Bons, Ka6at a Hptomen (?°), JbKkouncou 4 Besesengep (74), He- 
cnelMpuueckve scTepa3bl H xomMHaCTepasbl — Tenbman ("), Tuc ('%), Uratir- 
nenep (17), munasb1 — Tomopn (°), cykunHaerugpasy — Byubo u Jlepmuuo (°). 

OyHako 06 yuacTHH cdepMeHTOB B Mpolecce pereHepalluu COeAMHUTeMbHON 
TKaHH H3BeCTHO O4eHb Mao. TloqpoOHO H3y4aJIHCb TObKO WLeO4HaA cbocia- 
Ta3a perenepupyromlel coequHuTebHOH TKaHH (4, §, 1°, #7, 13, 18). Tanuprx 
O powlH cbepMeHTOB rpynnbl acTepa3s HW MNa3 B AOCTYNHOM MHOCTPaHHOH HU oTe- 
YeCTBCHHOM JIMTepaType MbI He Halu. 

C welbio W3y4eHHA AHHAMHKM (epMeHTOB B pereHepupyiolleH coeqHHH- 
T@JIbBHOH TKAHH KOXKH ObIIH MOCTABJICHbI 9KCMCPHMeHTH!I Ha 10 MOPCKHX CBHH- 
KaX, KOTOPbIM 10 cpeqHeH JIMHHH CNHHbI POrOBHYHBIM TpemaHoM (MameTp 
9 MM) HaHOCHJIMcb NO ABa Jeekta KoxKN. PyOuoBad TkKaHb M3 OOMACTH 9TUX 
TepeKTOB Opasacb B cpokH 1, 3, 4, 5, 9, 10, 15, 20, 25, 30 qHeH, roroBHuch 
CepHH Cpe30B, KOTOPble HCCeAOBaIHCb THCTOXHMHYeCKH (MOKAaAIH3aluA He- 
cneluuyeckux 9cTepa3, XOJIMH9CTepas HM MMa3) MH TMcTOOrMueckH (OKpacKka 
reMaTOKCHJIMH-303HHOM, OKpacKa no Bau-Iusony, cepeOpenue no Tomopn). 

Hecneunuyeckve 9cTepa3bl OMpeeAMCb peakiveli OHOBPpeMeHHOrO 
azocoyeTaHua mo Metogqy Haxsaca u SemurmMaHa B MoguduKawuU Tomopy (°) 
C MpHMeHeHHeM a-HadTuJaleTaTa H WHa30THpOBaHHOroO O-AMaHusuAuHa. Kout- 
PpOJIbHbIe WpemapaTbl HHKYOMPOBaJIMCb B OTCYTCTBHe a-HadTualleTaTa wu 
MHaKTUBHpOBaJIMCb HarpeBanvem Oo 90° B TeyeHHe | MMH. HIM MyTeM OOpa- 
OoTku pactBopom Jliorona B Teyenve 5 MuH. JIA KOHTPOJA cnelMpu4nOcTH 
pacmpeleeHuA OKPacKH Cpesbl OOpadaTHIBaJIHCb CMeCbIO a-HadbTOa H yKcyc- 
HOM KHCJIOTbI, a 3aTeCM AHASOTHPOBAHHbIM O-.MaHH3HUQHHOM. B KOHTPOMbHBIX 
OlbITax HaOmMONatach OVeHb Caan AHppy3sHad OKpacka TKaHell. 

J[nA BbIABJICHHA XOJIMHSCTepas TaKKe MPHMeHANACh PeakIUA OMHOBPemeH- 
HOrO a3z0coyeTaHHA C HHTHOMPOBaHHeM ScTepas 23CPHHOM B KOHILeHTPaluH 
10-4 B revenue 20 MuH. nepel UHKyOalMel. 

Fla BbIABIeCHHA JIMMa3 HAMM Ob UCHOMb3OBaHbI peaKIMA OHOBPeMeH- 
Horo asocoveTaHuad HM peakuua Tomopu c peakTHBoM «TBuH 80» AIA HCTHHHBIX 
unas B MoLMpuKaynuN Mapxa (*°). OOe peakunu ynorpe6iaucb c mpesBapu- 
T@IbHBIM AKTHBHPOBaHHeM JIMMa3 M MHaKTHBUpOBaHHeM HecnellMpuyeckHx. 
acTepa3s Mp MOMOMM XO/laTa HaTPHA B KOHWeHTpanuuH 5-10-2 B TeyeHue 
20 MMH. mepeq uukyOaluelt. JLnad KOHTponA UMCMOb3OBaach MHKyOalna 
cpesoB B OTCyTCTBHe peakTHBa «T BMH 80» M MHaKTMBalMA cepMeHTOB Harpe- 
BaHHeM HJM pacTBopom Jlioroma. 

Ipeaxne 4ueM H3y4aTb WHHAMUKy *epMeHTOB B pereHepupyroluleH coequHH- 
T@JIbHOH TKAHH MBI HCCJeQOBasIM AKTHBHOCTb (ePMEHTOB B COeCAHHUTeAbHOL 
TKaHH HOPMaJbHOH KOxKH. B OCHOBHOM BellleCTBe, BOJOKHUCTHIX CTpyKTYypax 
M KJICTOUHBIX 9JICEMeCHTAX HOPMAJIbHOM COCAHHUTeEMbHOM TKAHH KOXKU MBI He 06- 
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dapyKWIH aAKTHBHBIX HECIeMMPHYeCKHX 9CTepas, XOJIHH3CTepas WM wHNa3. 
Ucksio4eHHeM ABJIAaCb BbICOKaH AKTHBHOCTb HeCMellMpv4ecKHx 9scTepa3s 
B KJI€TKaX BOJOCAHOM CYMKHM Ha HeEKOTOPbIX (:pa3zax pocta Bosloca (++-+-+) *. 
Hecnemnduyeckne actepa3bl B HOPMaJIbHOM KowKe HalieHbl B M@IKUX CocyaXx. 
B aprepvoax aKTHBHOCTb (ePMEHTOB OTHOCHTeEMbHO BbICOKa B 3ZHLOTeUM 
(-+--+-+) HW HeCKOJIbKO HM2Ke B MBILICUHBIX 9JIEMeHTAaX CTeHKH (++). B kanuu- 
JIApaX KOXKHW AKTHBHOCTb (PePpMeHTOB HH3Ka (-+)), OHA HECKOJIbKO BbILIe B Ka- 
nuIApax Mb (+--+). Bo Bcex cocyfax aKTHBHOCTb (bepMeHTa OOHapyxKH- 
BaeTCA B WMTOMIA3ME KJICTOK SHAOTCAMA, Apa He COAepKaT 9H3uMAa. Cra6yr1o 
AKTHBHOCTb HecnelupuyecKux acTepa3 (++), HO BbICOKy!O AKTHBHOCTb JIMMa3 
{(++-+) o6HapyxuBaeT WHTONNa3Ma KJICTOK CaJIbHBIX Mewes WH NOLKOKHOL 
X%KHPOBON KleTUaTKH. XOJIMHSCTepa3bl B HOPMaJIbHOM KomKe He OOHAPyKeHbl. 

Satem OblIO UCCMeEMOBAHO H3MCHEHHE AKTHBHOCTH (bepMeEHTOB B pa3JIMUHbIe 
CpOKH O6pa3s0BaHHaA pyOUOBOH TKaHH. ; 

B JaHHOM COOOMLeEHHH MBI He MPMBOLMM FUCTOMOrHMYuecKoro ONMCaHHA Mpo- 
qecca pereHepallHH COeCAMHUTeEJIbHOH TKaHH, TaK KaK OH NOAPOOHO u3N10%KeH 
B pykKoBogcTBax Maxcumosa (*), SaBapsuHa (+) uw ap. YKaxkem TObKO, 4TO 
B Ha¥asle HMeJIO MeCTO acenTHYecKoOe BOCNaNeHHe C OOpas0BaHHeM emMapKa- 
IWMOHHOrO JIeHKOWMTapHOroO Bala, 3aTeM (POPMHPOBaIacb Kamcya U3 IOHbIX 
Maso. UdpepeHUMPOBaHHbIX JJIEMEHTOB, C NOCJeELYIOULMM MpeBpallleHHem 3THX 
‘SJIEMCHTOB B *uOpoOacTHyeCKHH CHHUMTHU, 3aTeEM B MOJIONbIe PUOpoGmactTHl, 
KOTOPbIe, MOCTeENeCHHO CO3peBaa, NpeBpallaioTca B *HOpOUATHI. 

Ilpu onpegzeneHuu HecnelMduyecKHx acTepa3 HHTCHCHBHO OKpalllMBaeTca 
ceTpyn (+++-+-+), pacnomoxeHHbI Ha NOBEPXHOCTH paHbl, MpuyeM OKpa- 
WeHHaA 30Ha OTAeACTCA OT PpaHyMAWHOHHOM TKaHH NOMOCOM HEOKpallleHHOrO 
Aetputa. Crpyn Take faeT NOJOKUTeIbHYIO peaKIHIO MPH onpeleneHuu 
auna3 (+++). B mewkouutTax JeMapKalMOHHoOro Basa NOX cTpynom MMeIOTCA 
AKTMBHbI€ HecneluMpuyeckne acTepa3sbl HU sHMa3zbl. Jluma3sbl MOKaIH3yoTCA 
B M@JIKUX rpaHyJax, PaCMOJIOKeHHBIX KaK B MPOTOMMa3Me JICHKOMMTOB, TaK 
M B M@KYTOUHOM BellecTBe MexKAY HAMM. B rpanysouuTax HecnelMpuyeckue 
ScTepa3sbl MOKaIM3yIOTCA Ha MOBeEPXHOCTH Me/buaHUIMX TpaHy, cosepxKa- 
MLUXCA BILMTOMIA3Me KIeTKH. B MOHOWUTAX AKTHBHOCTb 9cTepas Bblie (+++), 
H OHH pacmpeseseHbl paBHomepHo. fOuple PuOpobacTE! OOHapy2KHBaloT B Mpo- 
TOMJa3Me PaBHOMepHYy!O AaKTHBHOCTb HecmellMpuyeckux 93cTepa3 (++) 4H 
auna3s (+++). B mexyTouHom BellecTBe OTMeyaeTCA ciaOad paBHOMepHad 
AKTHBHOCTb HecmellMpvyeckux acTepas (+). B o6pa3ytoulemca 3aTem cbuOpo- 
OlaCTHYCCKOM CHHILMTHH aKTHBHOCTb HecrellMduyecKHX 9cTepas CHW KaeTCA 
QO HY, a JMMa3sbl BCTPeyaloTcA B CMMHMYHBIX MEJIKUX PpaHywax B OTebHbIX 
KleTKax. Pa3MHOxKalollWecA aBeCHTHI[MaJIbHble KJIeTKM B y4acTKax, mpuue- 
KauluX K MeCTY MOBpeKACHHA, XapaKTePH3yIOTCA Ca6OH AKTHBHOCTbIO He- 
cmeunpuyeckux actepas (+) np orcyTcTBuM wMna3s. Ha naomaqu paluycom 
B 1 cM BOKpyr paHbl HaOmofaeTcA pe3KaAd aKTHBANHA JMNa3 B THCTHOWMTAaX 
MOLKOKHOK KseTuaTKH (+ +++). Ha sToH xe MoulaqH BOKPyr paHbl B CO- 
COUKOBOM H CeTUaATOM CJIOAX JEPMbI AKTHBHPOBAINCb PuOpoOsacThl, B MpoTo- 
la3Me KOTOPbIX OTMeUaeTCA BbICOKaA AKTHBHOCTb HECMeLWMpHYeCKUX 9CTepa3s 
(++++-+). Kaerku 9H,0TeIMA KanHJJIApOM He U3MeHeHbI. DuOpobsacrHl, 
pacnomoxKeHHble B PbIXJOH COeCMMHUTeIbHOH TKAHH MOAKOMKHOM KeTUATKH, 
XapaKTepH3yIOTCA HECKOJIbKO MCHbLIMM MOBbILICHHeEM AKTHBHOCTH HecnelndH- 
yecKux 9cTepa3 (++-+-+). Y camoro Kpaa paHbl B JepmMe TaKHXx cbuOpoOua- 
TOB HeT, HO HaOslofaeTcaA OKpalliHBaHHe CaMHX KOJJIareHOBbIX BOJIOKOH, a 
HeECKOJIbKO OTCTYNA OT Kpad epeKTa 9H3HMaTHYeCKaA AKTUBHOCTb HaOVII0- 
JlaevcaA M@KAY BOJOKHAMH. 

Ha 5—7 jexb B PuOpoOnacTHYeCKOM CHHIMTHH, rye panbile scTepasbl U 
JMMa3bl He BLIABJIAIUCb, HaOmOMaeTCA NOBHILIeEHHe AKTHBHOCTH Hecnelupuye- 
CKUX 9cTepas B MpoToMa3Me KeTOK. AKTHBHOCTb PepMEHTOB OCTHTaeT MaK- 


* AKTHBHOCTb (pepMeHTOB OMCHMBAACh MO NATHOAMAbHOL CHcTeme H OOO3HaYaIaCb COOTBET- 
‘CTBYIOWUM UMCJIOM 3HAKOB ~-. 
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CHMyMa B Tex MecTax, Tle MeKLY MOMOALIMM :UuopoOmacTaMH, BbIAeMAOMLMMUCA 
3 CHHILMTHAIbHbIX CBAZCH, MOABJAIOTCA KOJIMAaPeCHOBbIe BOJIOKHA. Monompie 
(puOpo6acTbl COHapy2KHBaivT B STHX MCCTAX BbICOKY10 AKTHBHOCTb Hecrelupu- 
yecKkux acTepa3 (++-+), a MexKLy KleTKaMH MOABAAeTCA C€ETh TOHKUX KOJIJa- 
TeHOBLIX BOJOKOHel. [loBbIlIeHHA AKTHBHOCTH JIMMa3 Ha STOM HW BCeX NOCe- 
WYIOWLUX cTaMAX COSpeBaHUA PUOpobacToOB He HaOMoMaeTCA, HO Cpe MONO- 
etx buOpoOmacToR UMeIOTCA eCMHMYHbIe THCTHOMMTHI C BBICOKOH JMMNasHOu 
AKTUBHOCTbIO B IIpPOTOMIa3Me. 

Tloce o6pa30BaHHA TOHKHX KOJIareHOBbIX BOJIOKOHEIL AKTHBHOCTb He- 
cnelupnueckux 9scTepas B MOMONLX uOpoOmacTax Ha 9—10 feHb BHOBB. 
cHmxKaercs (+). AKTHBHOCTb J1MNa3 B PMCTHOMMTAX OCTA€TCA Ha TOM Ke YPOBHE. 


Ta6auna 1 


Yuacrue B o6pasoBa- AKTHB- AKTHB- 

HOCTb HOCTb 

Sas HHH BOJIOKHA eacTepas muna3 
AJBCHTHILMAIbHbIe KeTKH — - — 

TOnvie duOpoOsnactyl — ++ tt 
®u6pobmacruyecku cuHuH-| OOpasyeTca peTHkyMHO- ++ ok 

THA BOe€ BOJIOKHO 
Mounogpie budpobmacter O6pa3yetca TOHKOe KOM-| -++-++ = 
(7—9 cyTKn) JaPeHOBOe BOJIOKHO 

Moogle cbu6po6.acTI = oh = 


(40—15 cyrxu) 
CospeBaioulue (u6po6macTet | OOpasyorca KkOdMareno- |+—++-+> _ 
BbIe NYKU 


Spempie :buOpobmacTEI YTosmmarotca KOJWareno- | +4++4+ — 
BbIe NYYKH 

Ou6powntsl . — = — 

JlehKOUWMTHI — aes Jk ok 

TuctuounTe B o6macTH py6- _ — eee 


UVOMleHCA pPaHbl 
TucTuouuThl B HOpMaJIbHOL — 
KOKEe 


Haunuaa c 15 WHA B TOM MECcTe, Tye pyOloBad TKaHb MepexoguT B ceTuaTHP 
CO WepMbI W re H3 OTAebHbIX KOJJIAPeCHOBbIX BOJIOKOH B 3TOT NepHos OOpa- 
BYIOTCA KOJAPeHOBble MYYKH, HaOMORAeTCA pe3sKaA AKTHBAUA HecnelMpuye- 
CKMX 9CTepa3s B WMTOMMAa3Me CospeBaroulNx cHOpoOmacTos (+-+-+-+). Tam, rae 
KOJJareHOBble MYYKH ye OOPasoBasINCb, AKTHBHOCTb (pepMeHTOB B uOpo- 
OnacTax, pacnOJIO*%KeHHbIX Mey NyuKaMH, ocoGenHo BbICoKa (+++-+-4), 
AKTHBHOCTb HeCnelMpH4ecKUx acTepas B *PuOpoOsmacTax UW WHNa3 B PMCTHOLH- 
TaX B HENOBPeKJeCHHOM AepMe BOKPYyr PaHbl NOCTeMeCHHO CHM KaeTCA U UCUe- 
gaeT (3a MCKJIOUCHHeEM yYaCTKOB MOAKOXKHOM KeETYATKH, pacnOsOKeHHbIX 
nod pyOwom). 

IIpowecc akTuBalluu HecnenMpHuecKHX scTepas MPH O6pasoBaHHU Koua- 
TeHOBbIX MYUKOB 3 OTACIbHBIX KOJMAareHOBbIX BOJIOKOH, Ha4MHAaACbh U3 Tly- 
OHHBI H C KpaeB paHbl, MOCTeMeHHO pacMpocTpaHsAeTcA Ha BCIO NOMAaLb pybua. 
OHOBpeMeHHO MpOWCXOAUT MaweHve aKTMBHOCTH JMNa3 B PHUCTHOIMTAX. 

Tlocie o6pa30BaHuA NYYKOB KOJaPeHOBbIX BOJIOKOH Ha Bceli nuomalw 
pyOua HaOofaeTcA MocTeneHHOe MOHWKEHHE AKTMBHOCTM HecneunpuyecKux 
acTepa3s B WHTOMNasMe 8peuIbIx (PMOpoOmacToB. AKTHBHBIe (epMeHTHI B Cu6- 
poluTax oTcyTcTByIoT. XoOMHSCTepasbl B PereHepupyrouleli CoeMMHUTeMbHON 
TKaHH HaMH OOHapy2KeHBI He OBIIN. : 

B mpouecce perenepalun coeqHHUTeIbHOH TKAHH MO Mepe pa3sBUTHA H Co- 
speBaHus PUOpoOMacTOB UM OOpas0BaHHA MakpodarosB yAaeTcn HAGMOLaTb onpe- 
A€NCHHbIE M3SMCHCHMA AKTHBHOCTM HeCNeMMpuyeCKHX 9cTepas HU wuMas (cM. 


TaO. 1). Kaetku MakpodaradbHoro pada cosepxkaT B NpOTONMa3Me AKTHBHbIe 
(PePMEHTHI TOMbKO B MOMCHT (baroluTosa. 


1460 


Puce. 1. AxktTuBHocTb Hecnemuduue- 
CKHX 9CcTepas B CTpyne H Movojoil 
COCAHHHTeIbHOH TKAaHH, pa3qemex- 
HbIX MOJIOCOH HeakTHBHOTO JerTputa. 
5 eHub pereHepaunn. Ox. 10, 00.7 


Puc. 2. AKTHBHOCTb HeCMelHpHueckHx 9cTepa3 B 

IOHBIX (*bHOpoONactax, OOpa3syloulMx du6pobmacTu- 

yeCKYylO Kalicyly Ha MOBepXHOCTH paHb. 10 eHb 
perenepaunu. Ox. 10, 06. 7X 


Puc. 3. AKTHBHOCTb HecnelHpHyeckHXx 93CTe- 

pa3 B yuacTKax OOpa30BaHHA KOJJIareHOBbIX 

BomOKoHey. 10 qeHb pereHepauHH. Ox. 10, 
06. 7X 


H, tT. 129, Ne 5, WuwKny 


Puce. 4. AKTHBHOCTh HecMeyHpHYeCKHX 3CTepas B 

MecTax O6pa30BaHHA TOJICTHIX KOJIaPeHOBbIX Myy- 

KOB H3 OTJCIbHbIX KOJareHOBbIX BOJIOKOH. 20 JeHb 
pereHepayun. Ox. 10, 06. 5X 


@®uOpoOsactTbl WOKa3bIBalOT MOBBILWeHHe AKTHBHOCTH (pepMeHTOB Ha Tpex 
9Tanax cBoero pasBuTux. Ha nepBom a3Tane MpOHCxOquT pa3MHOwKeHHe 
IOHBIX COCAMHHTCEIbHOTKAaHHBIX KJeTOK. Haylo novlaraTb, UTO NOBbILIeHHe 
AaKTHBHOCTH 9CTepa3 HM JIMMa3 CBA8aHO C MpoleccaMH HOBOOOPa30BaHHA Be- 
IL€CTBa MPOTONMa3MbI MPH SHEPrH4YHOM PocTe KJIETOK. 

Bropoli stan COOTBeTCTBY€T MOMEHTY BbIQeeHHA MONOALIX PuOpobmacToB 


M3 *bHOpoOmacTuyeckoro CHHUMTHA, YTO COBMayaeT C HavasoM OOpasoBaHUA 


KOJIareHoBoro BoOKHa. Ha sTOW cTauu B MpoOToMMa3Me KJIeTKH OOHApyxXu- 
BaeTCH TOJbKO aKTHBHAaA HeCTelMpuyeckand ycTepasa. CormacHo MMTepaTyp- 


HBIM JaHHbiM (3,°), Ha STOM 9Tale OTebHbIe apreHTOUJIbHbIe BOMOKOHIAa 


CiaHBaloTcnA B eCHHOE KOJIJIAarTeHOBOe BOJIOKHO, HU o6pasyertca MpoKkoJJareH, 


Mula CKJIeMBaroulee BelllecTBo («Kitisubsiansy»). 


TpeTui 9Tam XapakTepu3yeTca mpeBpallleHHeM MOJIOZEIX uOpobmacToB 
B 3peuble (POPMBI. KweTKH CTAHOBATCA HECKOJIbKO MeHbIle B pa3sMepax, BbITA- 
THBaloTCca, MPHHMMaIOT BepeTeHooOpasnylo *opMy, Apa UX TakKe BbITArH- 
BaloTCA. QTOMY MOMEHTY CO3peBaHHA PuOpoGMacTOB COOTBETCTBYeT OOpasoBa- 
HHe TOJICTHIX KOJJaPeHOBLIX MYYKOB H3 OTebHbIX OoONee TOHKHX BOJIOKOH,. 
UTO, BEPOATHO, CBA3aHO C BbIPaOOTKOH CKJIeHBaIOWero BeulecTBa. 

TakuM o0Opa30M, NOBbILICHHe AKTHBHOCTH HeCMelMpMYeCKHX 9CcTepas Ha’ 
BTOPOM HM TpeTbeM 9Talax CO3peBaHHA *uOpoOsacta coBnasaeT C Npoleccom 
OOpa3s0BaHHA BeULeECTBa, CBASbIBaIOINerO TOHKHe KOJIareHOBble BOJIOKHA 
B rpyOble Ny4KH, H BelleCTBa, OOLEAMHAIOMLErO AapreHTO*HJIbHble BOJOKHA 
B TOHKHe KOJJareHoBbie. CBa3H MexKAY MpolleccoM OOpa3s0BaHHA apreHTo- 
(PUJIbHIX BOJIOKOH H 9CTepa3HOl AKTHBHOCTbIO B KJIeTKaX He HaOsIOMaeTCA. 

Ha ocHOBaHHH COBMaeHHA NOBbIIMCHHA AKTHBHOCTH HecrelW@uyecKux 
acTepa3s B NpOTOMasmMe PUOpOOMACTOB H MpOWeccoB BbIPAOOTKH CKJICMBAalOUlero: 
BelleCTBa COCJMHHTCJIbHOH TKaHH HW, BO3MOMKHO, MpOKOJareHa MbI NpeAMo- 
JaraeM HaJIMuHe CBA3H MeKY STHMH ABJICHHAMH. 

Bo3HukaeT BOMpoc O KOHKPeTHOM POH 2cTepa3 B OOPa3s0BaHHH 9THX Be- 
mlecTB. M3pecTHO, 4YTO B COCTaB MpOKOJlareHa H BeleCTBa, CKJIeEMBaIollero: 
OTJCJIbHbIC KOJIJIAPeHOBbIe BOJIOKHA B TOJICTbIC KOJJareHOBble MYYKH, BXOLAT 
OeKH H MYyKONOJUCaxapHyAbl B BYE COKH‘IX MYKOMPOTeCHAHbIX KOMIJICK- 
cop. OOpa3soBaHue MYyKONOsIMCaxapHyOB CBA3aHO, I10-BHHMOMY, C CHHTe3OM 
TJOKO3HAHBIX CBA3e€H, OOPas0BaHHeM ALleTHJITIOKO3AMHHOB, CyJIbaTHpoBa- 
HHeM NowHcaxapufoB (oOpas0BaHve XOHApouTHHcysbata). Kpome Toro, 06- 
Pa3syIOTCA CJIOXKHbIE KOMOWHALHU CaxapoB H OeJIKOB. 

OcHOBHOH 3aauenH JasibHeimero UCCIeOBaHHA ABJIAeCTCA BLIACHeHHe BO- 
mpoca, KakHe HMeHHO H3 HecnelMpuyecKUX 9CTepas MPMHHMAIOT y4aCcTHE B BbI- 
paOoTkKe CKJICHBAaIOIMX BelLeCTB COCAHHHTeEIbHOH TKAaHM WM Ha KaKOM 9Tale. 

BpicoKkah aKTHBHOCTb JIHNa3 B (arowuTHpyIoulMX PMHCTHOWNTAaX, MO-BHAM- 
MOMY, CBA3aHa C NepepaOoTKoH darowuTHpOBaHHbIX JMMUAOB. 


MuctuTyT 9KCHepHMeHTaIbHOH OMOMOrHH HW MeAMUMHBI Tlocrynus10 
CuOupeKoro oTgenenua Akayzemuu HayK CCCP 22 VI 1959 
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Jloxxans AkawemMuu HayK ccCcP 
1959. Tom 129, Ne 5 , 


9IKOJIOFH #1 


B. H. AHMHJIOBA 


BJIMAHWE TEMMEPATYPbI HA MOJIOBOE CO3PEBAHHE 
BAYHTOBCKOFO CHPA COREGONUS LAVARETUS BAUNTI 
(MUCHOMEDIJAROV) 


(IT pedcmaseneno axademuxom E. H. [aeaoeckum 22 VII 1959) 


Tipu akKiMMaTH3alHH BeCeHHeHepectyioulero OayHTOBCKOrO CHra B HOBBIX 
BOMoeMax, CYIMeCTBeEHHOe 3HAYeHHe MMeCeT BbIACHEHHE BJMAHUA TemMmepaTyp- 
HOPO pexKHMa Ha ero MOMOBOe COspeBaHHe. 

B HacTosulel cTaTbe U3slaraloTCA pe3yJIbTAaTbI HaOJIONeHHH 3a pasBHTHeM 
TIOJIOBLIX *KeIe3 9TOTO CHra MPU BbIpaulMBaHHM ero B Mpyfax 9KCNepHMeH- 
TambHol Oaspt «Ponta» TocyfapcTBeHHOro Hay¥4HO-HCCMeLOBaTebCKOFO HH-, 
CTHTyTa o3epHoro HM peyHoro pHlOHoro xo3ssicTBa. Mcnob30BaHHbI WIA OMbI- 
Ta cur Ob Momy4yeH H3 HKpbl, coOOpaHHow Muow B 1955 r. Ha o3epax Kanbi- 
suoun Bypatckoi ACCP. HaOmoenua BeMcb OT CTaMMH cerovleTKa JO cTaquu 
MOJOBOrO CO3peBaHHA BKJIOUNTeIbHO. CerovleTKH BbIpPalllHBaJIHCb BHauaJe, 
B 1955 r., B OMHOM OOuleM mpyyy, a B Mae 1956 Tr. OblH nepeBeeHbI B Ba! 
Tpyla C pasHbIMM TeMnepaTypHBIMH YCOBHAMH, re M HaxoAuNuch Nog Had- 
JHOAeHHeM AO KOHIa OMbITHOFO BbIPalLHBaHHA — N10 MapT 1958 r. 

B ofHom 43 npyoB (0,97 ra, cpeqHaa rayOuHa 1,2 mM), ycOBHO Ha3bIBae-. 
MOM JlaJIblle TeMJIbIM, TeMNepaTypa C ampesa 10 OKTAOPb B 1956 u 1957 rr. 
H3MeHAaCcb OT 3 Jo 22°; B Apyrom (1,25 ra, ry6uHa 1,5 M), ycOBHO xouog- 
HOM, OHA HH pa3y He npeBbiuata 12°. CpeqHaad Temmepatypa 3a YBa Bereta- 
ILHOHHBIX MepHoa B XOJIOQHOM MpyAy Oblia Ha 4,4—4,9° HuoKe, 4eM B TEIIJIOM! 
TipyAy. CooTBeTcTBeHHO 39TOMY Pa3JIM4HbIMH ObIIM B OOOMX Npyax HM CYMMBI 
TelJla 3a BeCb MepHO BbIPallHBaHHA CHPOB: B TeMJIOM CYMMa Tella COCTaBHJa’ 
4816 1B xonogqHoM 2828 rpagycoqueH. Sumo pa3sHula MEKLy TemnepaTypaMu 
BOJbI B mpydax He mpeBbliata 1—2°, 

B HHTeCHCHBHOCTH NHTAaHHA CHTOB B OOOMX Mpyax pasHHUbl He HaGwmoj,a- 
socb. Tak, HHAeKC HanOJIHeHHA %KeYAKOB Cura B TenoM npyzy B 1956 r. 
(B CpeqHeM 3a HIOHb — aBrycrt) cocTaBua 147 u B xom0qHoM 166, a B 1957 r.— 
169 u 147, coorBercTBenno. J[pyrHMu c0BaMH, CHIH HW B XOMOXHOM Mpyyy He 
HCIIBITbIBaJIM TpOPpu4ecKOrO yrHeTeHHA. CeqyeT OTMETHTb MPH 3TOM, YTO MIOT- 
HOCTb MOCaqKH cura B OOOHX MpyAax Obla HeEOMMHAKOBOH: B TenJbI npyy 
Obl0 MocaxeHo (11 V 1956 r.) 2720 rogoBuKos, uuu 0,3 wt/M?, a B XxONO,HBI 
mpyd (10 V toro xe roga) 1050, uu 0,08 wr/M?. 

Kak BuqHO us TaOn. 1, yuMMH pocT cura HaOMOaICA B TenOM mpyyy. 
CaMKH JOCTHIJIM B HEM MOMOBOH 3peOCTH B TpexrofoBasiom Bo3pacte (2 roga 
10 Mec.), mpH4em cpeqHHH ux Bec (85 r) COOTBeTCTBOBaJ BeECy NATHFOMOBAVJIbIX 
aMOK B MaTepHHCKOM Bojoeme. 

Hepecr cura B mpyAy mpoucxoqu B TO Xe BpeMsA rosa, YTO M B MaTepHH- 
CKOM Boloeme (B MapTe — allpewe), ITO CBUeTEIbCTBYeT O COXPaHeHHH BPOXx- 
ACHHOH OCOOeHHOCTH STO BeCeHHeHepecTyiouleH cbopMbt. 

Poct H pa3BHTHe BOCIPOM3BOAUTeIbHOM CHCTeMbI y CaMOK IPH BbIpalluBa- 
HMM UX B Mpyax MpoTeKkaJu cleqyioulumM OOpasom. 

CeroneTKu B Bospacte 31/. Mec., mpu mepecayke ux 25 u 26 IX 1955 r. 
B SMMOBAJIbHbIM MpyA, HMeM cpequrow AMHy (m0 Cmutry) 7—9 cm u cpequnii 
Bec O—6 r. AHYHHKH, B Bue ABYX BasIMKOB OleMHO-po30Boli OKpacKH H WH- 
HOH Jo 15 mM, Haxoquauch BI craquu pasBuTua. OBouNTHI Obl pa3JIH4UMMbIMH 
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JIMb MOk yBeiuyenHem 12 X, Auametp ux cocTaBaa oT 0,03 Zo 0,07 mM. 
Kosppuneut spenocru 0,04. 

IIpu nepecagke curosB u3 OOulero Mpyfa B TeNMbI HM XOOMHbI MpyI y To- 
OBHKOB CaMOK 3a4MeTHbIX H3MCHeCHHH B pasMepaxX HM (OpMe AHUHUKOB HU B Be- 
JIMUMHE OBOMUTOB 3a 3MMy 1950—1956 rr. He oTMeyeHO. 


Daron roa 


Poct u xox CO3peCBaHHA TOJIOBLIX *KeJIE3 CaMOK 6 ayHTOBCKOro Cura B OMIBITHBIX Tpywax 


Cpegu.} Cpequ.| .auna Oxpacka Kosbo.| JIuam. |Cranqua 
Bospact WsmHa,| Bec, |aH4HE- speo-| oBouuTOB, | pa3sBH- 
cM r -/KOB, MM AHYHHKOB CTH, % MM THA 


Tenant mpyg 


41 V 1956 r. 1 rox. 9—10 8 15—16 |Bmenqno-posopaa | 0,06 _ I 

25 VI 43 mec. i 28 30 Baeguo-xentaa | 0,2 0,1—0,2 II 

47 VI 1957 r. 2r. 1 mec. 18 57 45 SpKo-opanxesaa| 0,6 0,2—0,5 III 
20 X 2r. 5 mec. 19,4 80 70* To xe 8,7 4,0—1,5 IV 
@Peppanb 1958 r. 27.'9 mec. 19,5 85 100 To xe 16,4 1,6—2,2 IV 
Mapr 2r. 40 mec. AIG) 85 100 To *e 16,4 1,6—2,2 V 

Xonmogquyh npyg 

40 V 1956 r. 1 rox 9—10 8 15—16 | Baequo-posopaa| 0,06 — I 

27 VI 13 mec. 12 20 16—17 To xe 0,06 — I 

fo) V1 4957 r. { r. 10 mec. 15,4 45 24—26 | Banequo-xesTaa 0,2 0,07—0,15 II 
25 X 2 ©) 5! mec. 17 57,5 | 26—30 To xe) 0,2—0,3} 0,1—0,2 II 
sDeppanb 1958 r. 2 7T. 9 mec. 17,3 57,5 | 26—30 To «xe 0,2—0,3} 0,1—0,2 II 
Mapt 2r. 10 mec. 1753 57,5 | 26—30 To xe 0,2—0,3} 0,1—0,2 II 


* Sanumas 3/4, novlocTu Tela. 


B kone uiona 1956 r., T. €. B BO3pacTe OKOIO 13 Mec., Y CaMOK B TeIJIOM 
MpyAy AiMHa AHYHHKOB YBeH4NMAaCh BABOe, OHH MpHoOpeu TpexrpaHHyto 
gdopmy. OBOWHTbI cTaIH pa3/IM4HMbl HeEBOOPyXeHHbIM [a30M, Y4TO Xa- 
paxtepHo ana II craquu s3penoctu. J,iutTeibHOocTh 3sTOH cTaquH — OKOVIO 
OHOrO roja. . 

B wayane wioun 1957 r., y ABYXTOMOBaJIbIX CHTOB, AHYHUKH Nepexoduan 
B III craguto 3penocTn (Ha¥aso BUTeoreHe3a). Bo BTOpOH MOMOBHHeE HIOHA 
OHH MMe APKO-opaHxKeBylo OKpacky. KosdpdpvuveHT 3pelocTH BO3spoc 0 
CpaBHeHMo C MpelbAyuet craqueH B 3 pa3a. J[nutTenbuoctp III craqun — 
m0 6 mec. 

B oxtra6pe 1957 r., y caMok TpexJleTOK, pH cpeyueM Hx Bece 80 r, HaOsIO- 
Qasica mepexox avunuKos B IV craquio 3pesocTH. AM4HUKM 3aHAIM 2/4, MON0- 
CTH Tela, TuaMeTp HKPHHOK YBeMYMWICA. 

B qespane 1958 r. y 34-mecauHbIX CaMOK, IPH cpefqHemM Ux Bece 8) r, 
AMYHUKH, HaxowuBuineca B IV xe cTaqHM 3PeJIOCTH, 3aNOJHHIH MOUTH BCIO 
NowocTh Tea. OBOWUTb! MOCTHTIM AepHHATHBHBIX pasMepoB. MKpHHKH JerKO 
OTJCIAIHCb OT CTPOMBI AMYHHKAa. Y cospeBalouwlMX CaMOK MOABHJICA 4eTKO 
BbIPAXKeHHbI OpayHbi Hapa (QMMTeIMaMbHbIe HapOcTb! Ha Yeulye). Oman 
mposomKutenbuocth IV craquu — oKouo 5 mec. 

Tlepexoy AMUHMKOB B V cTafHIO 3peJIOCTH MpOUCXOAM B MapTe — ampeue, 
B TeYeHHe HeCKOJIbKHX Hel. Pa3mepbl, WBeT MH BHEWIHHM BU AMYHUKOB Mp 
9TOM OCTABaJIMCb MOUTH Oe3 H3MeHEHHH, YBeHUNAaCcb JIMIb MpO3PpayHOCTb 
UK PHHOK. 

}Camubl OayHTOBCcKoro cura B YCJIOBMAX Teloro mpyfa Takxe cospeJu 
panbire — Ha 2] mec. 

Y camop-ceromerKoB, cpequeli AMHO 7 cm vu Becom 5 r (25 IX 1955 r.), 
ObINM XOPOIO pa3/IMYHMbI CeMCHHUKUM B BHJle ABYX TOHKHX HHTeH, C OYeHb 
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ciaObIM yTOJIMLeHHeM B KpaHHasbHou uactu. L[Ber ceMeHHHKOB — ca60-%Kedl 
rbili, wupuHa 0,07 cm, KoapuuneHt spenocru 0,1% (craqua I). B mion 
1956 r., y rolOBUKOB, CeMeHHUKH cTaJIM wipe — Jo 1,5 MM; Bec UX yBeIHUMII 
ca, KoapulueRT spesoctu Jocrur 0,3%; onM mpHoOpesH O1eLHO-posoByK 
oKpacky (oOuIMe KpOBeHOCHEIX cocyfoB — II crayua). - 

B oxts6pe 1956 r., y caMoB JByxseTKoB (1 roy 4 Mec.), co cpeqHeH JJIMHO) 
16 cm u Becom 40 r, nOOBbIe wKeNesbl HaxosusHcb B III u IV craquax 3speno 
cru. CeMeHHHKH 3an0mHAH SOonee 50% nowocTH Tela, Mp wupHHe BY MI 
HW kKosppuunente 3penocru 1,8. Ha monepeyHbix paspe3ax Kpax CeMeHHUK 
He OKPyIvIAJHCh. 

Caa6oe nosBuleHue Opaunoro Hapsfla y CAMILOB OTMEYeHO B Haase ekaOp. 
1956 r., HO BbIqeeHHe CMepMbl elle HE NPOWCXOMJO. I 

B despane 1957 r., Ha 21 mec., NpH QHHe curoB 16,8 cM H Bece 45 r, ceMeH 
HUKU MpHHAH JeHTOBUZHY10 PopMy. [Ip Haxkume Ha OPIOIKO y CaMI{OB BBIJE 
JIAJIHCb KaleIbKM cnepMbi (nepexoq B V cTauto). KosdpumneHT 3pesmocr 
cocTaBu 2,5%. 

B xouJOqHOM Ipyy Kak CaMI[bl, TAK H CaMKH OTCTaBaJIM B poctTe OT CHTO 
u3 Tenworo npyja. | 

CamKu-TpexroxoBHKH, mp cpeqHelt AuuHe 17 cm u Bece 57,5 r (Ta6m. 1} 
He JOCTHIIM MOMOBOl speOCTH, HECMOTPA Ha TO, YTO HX PasMeEPbI COOTBETC, 
BOBaJIH Ppa3MepaM MHOFHX MOMOBOSPeJbIX OCOOeH U3 TeNoro npyfa. 

Ilepexoq su4uHuKOB Bo II cTaqulo 3pesOcTH y CHrOB B XOJOAHOM TIpyJ) 
HayaJicd Ha rok n03%Ke — B AByXxrofoBaviom Bospacte (1 rog 10 mec.), mpH Bec 
camok 45 r. B Tenwiom mpyy B 9TO BPeCMA OCYLLECTBIAJICA TpoponlasMaTHyeE 
cKHH poct opomuTos (III craqua). Y TpexseToK H TpeXrOJOBUKOB B XOJIOJHOL 
UpyAy AHYHUKU OCTaBaJINCb B TOK xe, II, cTaqHM 3penocTH. . 

Co3peBaHie CaMILOB B YCJIOBHAX XOJIOAHOTO pyfa 3akepxKasocb Ha | rog 
CaMubl Co3peJIH H MMeJIM TeKYUHE MOJIOKH B BospactTe 2 roya 8 mec. | 

B pe3yuibTaTe MpOBeeHHbIX HaO0eHHH MOXKHO MPHHTH K 3aKJIOUCHHIC 
4TO CO3peBaHHe OayHTOBCKOrO Cura B TeNJIOM MpyAy Mpoucxosuso aHasorue 
HO CO3peBaHHIO OcoOeli B MaTepHHCKOM BOJoeMe. CTaqHH pa3sBHTHA NOJIOBBL. 
Kees MPOXOMMJIH B Te Ke CPOKH UW MPH CXOAHbIX TeMNepaTYPHbIX YCJOBHAX 

CieqoOBaTeIbHO, IPH BbIPallHBaHHW B Upyfax HW akKJUMaTH3alLHN OayB 
TOBCKOrO CHra HeOOXOJMMBIM YCJIOBHEM JIA efO HOPMaJIbHOTO cospeBaHH, 
ABJIACTCA CPaBHHTeCJIbHO BbICOKaH TeMNepaTypa BOMbI Ha MPOTAKeHHK eT 
(B cpeqHem oT 13,5 go 17,5°), mpH KoTOopol Bo3MOxKeH TepexO OBOILHTOB O 
IpOTONMa3sMaTHYeckoro K TpodonsasmaTuyecKkomy pocty. B onmbITHOM TeMJO} 
npyy, Kak yKa3biBaJlocb, TemmepaTypa BOfbI Jocturana 22°. B ycnoBusa. 
HH3KOH JIeTHeEH TeMlepaTyPpbl BOAbI (eTOM He BbIUe 12°) y 6ayHTOBCKOrO cure 
ocoOeHHO y CaMOK, mpoucxoguT Ha I] craquu spenocrTu AIMTeMbHaA 3alepKK 
B Pa3BHTHH BOCMPOM3BOANTeIbHOH CHCTEMBI. 

IlonyueHHble MaTepHaJIbl MO3BOJIAIOT CHeaTb BaxKHbIii BbIBOL: pasBeqeHH 
OayHTOBCKOFO CHra MOXKHO C YCHEXOM MPOHSBOAUTb He TOAbKO B OMTOTpPOg 


HBIX H M€30TPOMHHIX, HO HM B e€BTPOPHIX, 3HAUHTeEbHO MpOrpeBalollluxcs 
o3epaxX H BOOxpaHHMulax. 


TocynapcTBeHHBIt HayuHO-HCcmeqOBaTebCKU Tloctynusto 
HHCTUTYT O3epHOTO MH peuHOrO pbIGHOrO 22 VII 1959 
Xo3alicTBa 
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Hoxnagon Akagemun wayx CCCP 
1959. Tom 129, Ni 5 


MHKPOBHOJIOTH A 


“nen-Koppecnongent AH CCCP H. A. KPACHJIBHHKOB u JI. B. KAJAKYUKUE 


ABJIEHME «CBEYEHHS» B HAT AX MHWEJIMA AKTHHOMUILETOB 
“B MAAFOWJIEM CBETE 


Tipu HaOmofeHHu CTPOeHHA KOJOHHH AKTHHOMMIETOB B Maaiouem cBeTe 
(mukpockon MBU-3, ocserutenb OM-21) Hamu Gpl0 oTMe¥eHO, UTO rudbI BOS- 
JyWHoro MHIeMA AKTHHOMHIUCTOB OKPallHBaloTCA B pa3JIMYHbIe IBeTa, OT 
KpacHo-opaHxeBoro Jo 3emeno-romyOoro. IIpu atom oOnl4uHo ruda mpescras- 
JIA€TCA OKPALCHHOH HE PaBHOMePHO, a y¥UaCTKAMH Pa3JIHUHOH AJIMHbI H (pOpMBI. 
SABIeHHe OKa3aJl0Cb BO3MOMKHBIM HaOM0aTb HE TOJIbKO Ha MULE KOON 
AaKTHHOMHIETOB, HO H B lIpenapatTax-OTMeuaTKaXx C TeX KE KOJIOHHM, KaK 2KUBBIX, 
Tak HM (PHKCHPpOBaHHbIxX %XKapom. Kak H3BeCTHO, paccMOTpeHHe TH) aKTHHOMH- 
WeTOB B MpOxo,saulem cBeTe (OObIYHbIC HJIM (:ba3OBO-KOHTpacTHble CHCTeMbI) 
WaeT KapTHHy WX OTHOCHTebHO OAHOpoOAHOrO cTpoeHua. JIHUIb B CTapbIx 
KyJIbTypax HaOJllOAaeTCA M3BeECTHaA LuddpepeHuualuA COMepXKUMOFO KVJETKH. 
Visyuenve Tex %e THs B MaaiouleM cCBeTe BCKPbIBaeT HX HeEOAHOPOAHOCTH. 
Bpocaetca B ruia3a, UTO rudbl pasAesieHbl KaK Obl Ha yYaCTKH, HEpeKO OUeHb 
MeJIKHe, B BUe 3epeH, CBeETALLHeCA pa3/IMUHbIM WBeToM (puc. |, /). OnbiT moKa- 
3a, ITO HMMeprHpoBaHHe Mpenapata B MaCJIO WIM BOY HM paccMOTpeHHe Hx 
€ 9NHO06beKTHBOM 95 X NOJHOCTbIO CHUMaeT adpeKT cBeyeHuaA. Moxuo mper- 
NolaraTb, TO ABJI€HHe «CBeYeHHA» CBA3AHO C HMHTepdepeHuueH CBeTOBbIX 
Jyuen, OTPaxKeHHbIX OT TpaHHbl ABYX (a3 C pe3KO Pa3/IMYHbIMH MOKa3a- 
TeIAMU IpesomieHHa. B cBA3M C 39THM B JlaJibHeHWIMX HaOJIOAeCHHAX NpuMe- 
HAaCb Cyxad cucTemMa (smHoObekTHB 40%), a MpemapaTbl HaxOWJIMCcb B 
BO3yXe. 

Jlanee, Oplulo OOHapyXKeHO, UTO HHTEPeCHble pe3yJIbTAaTbI WaeT HaGMOWeHHe 
MipeapaToB B MafarouleM MOJApH30BaHHOM cCBeTe (PH CKPelleHHbIX HMKO- 
aax). IIpu sTom nomyuaetTca TEMHOe MO/Ie 3PCHHA, B KOTOPOM Y4aCTKH, He CBe- 
TAULHeECA B OObIUHOM MaarollleM cBeTe, He BUJHbI, a Te YYaCTKH MHIeIMA, KO- 
TOpble B OObIUHOM MaaiouleM CBeTe BUAHbI KaK OKPallleHHble B pa3JIMUHBIe 
UBeTa, MpeACTaBMAIOTCA CBETAULMMHCHA HM OKPallleHHbIMH B XKeJITOBATbIN BET. 
VHbIMH COBaMH, 3TH y4acTKH aloT appekT ABOMHOrO MyYeNnpesoMMeHUs, 
ABJIAACh ONTHYCCKH AHM3OTPONHHIMH. IIpu 9TOM BaxKHO OTMETHTD, UTO |) yuacT- 
KH, [lalouve adpdeKT ABOMHOFO JIYYeMPeOMJICHHA, B TOUHOCTH COOTBETCTBYIOT 
yuacTKaM, CBCTALLMMCA CBeETOM pa3JIMYHOH OKPaCKH B OObIYHOM Mafalollem 
cBete u 2) appekT ABoMHOrO y4eNpeOMMeHUA CBASAH, N0-BUAMMoMy, C OOo- 
JOYeYHOH WacTbwO KJIeCTKH. 

B cBa3H C H3JIOX%KCHHbIM HAC 3aHHTeEPeCOBaJIM BOMPOCbI O TOM, HaCKOJIbKO 
IUMPOKO BCTpedaeTcA NOMOOHHIM acpseKT Y AKTHHOMULMeETOB, KaK OH CBA3AH C IH- 
KJIOM HX Ppa3BUTHA MW KaKHe BelleCTBa B KJICTKe MOFyT ObITb OTBETCTBEHHBI 3a 
ero MpoABJIeHHe. 

Baio u3y4eno Govree 50 KybTYP Pa3JIMYHbIX AKTHHOMHILETOB — TIpecTaBH- 
Teleli rpynm Actinomyces globisporus, Act. lavendulae, Act. violaceus, 
Act. aurantiacus u Apyrux, a Take mpegcraputenel poga Micromonospora. 
Mauenuii Bcex STHX OPraHH3MOB, MPM paccMOTPeHHH B MafarouleM CBeTe HEMO- 
CPeNCTBEHHO B KOJIOHHAX, a TaKKe B MpemapaTax-oTMeyaTKax Ha CTeKJax Npey- 
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CTaBJIAICA Kak Obl paseJICHHBIM Ha y4UaCTKH, OKPaLeHHble B pasJIH4Hble BETA. 
OxpalleHHbIM yuacTKaM MHIeHA HEH3MCHHO COOTBETCTBOBAaJIH yuacTKH, O6- 
Jlajaiouyue cBoficrBom BouHOrO sy4yenpenomsieHHaA. B HeKOTOpBIX cy4aax 
CBETHJIMCb OTA @IbHbIe YUACTKH Puc, B TO BPeMA KaK OCTaJIbHaA YaCTb KJeTKH 
OCTaBaslaCb TeEMHO H OAHOPOZHOH. 

Kys1bTHBUpOBaHhe AKTHHOMHMUETOB Ha pa3ssMyHbIX cpefqax (Uaneka, Kpax- 
MaJIO-aMMHauHOli, cycmO-arape, KapTOpesIbHOM arape, pblIOHOH cpefe, MACO- 
Ne€NTOHHOM arape HM Ap.) NOKasa0, YTO Cpefa BbIpallMBaHHA HE OKa3bIBaeT 
3aMCTHOFO BJHAHHA Ha ABJIeHHe CBCYCHHA KJIeETOK MpH pacCMOTpeHHH UX 
B llafaioulem cBeTe. OpdekT HaOMOMaICA Ha BCeX Cpefax, B3ATHIX B onbiT. Mu- 


IeIMH AKTHHOMHUETOB, BbIPalleHHbIX B MKHAKOH cpefse Ha KavasIKe, He CBe- 


THTCA. 
Ila BbIACHeEHHA TOrO, HaCKOJIbKO M3yyaemMbI acddeKT CBA3aH C IMKJIOM 


PasBUTHA OPpraHH3Ma, MbI HCMOJb30BaM MeTO (*) aHaslH3a NO BOspacTy KyVJIb- 
TYPbl, HAUHHAA OT MOMECHTA MpopacTaHHA cnop Mo speoro cocrosHHA. B aTux 
ONMbITaX Mbl HCNOMb30BaIH TPH Bua akTHHOMUUeTOB: Act. streptomycini B-6, 
Act. violaceus 829 u Act. sp. 1276 (630K k Act. lavendulae). Ynorpe6na- 
JIMCb CHHTeTHY¥eCKaH Cpefla C PIIOKO30H, KapTOPeJIbHbIM arap WH MACO-NenTOH- 
Hb arap. Creksla CHHMaJIM CO Cpefbl Kable CyTKM HW MpOCMaTPHBaJIM B Na- 


Jaroujem cBete. YcTaHoBseHO, YTO MONOLOH (1—2-cyTOUHbI, B 3aBHCHMOCTH 


OT KyJIbTYPbI) cyOcTpaTHbIM MHeIMA NpekcTaBAeTCA B NafarouleM CBeTe TeM- 
HIM, OJHOPOJHBIM H He CBETALLHMCH. OpdpeKT CBEYCHHA MHLUCJIMA B OTICIbHBIX 
yuacTkax HaOoaeTCA TOJbKO C MOABJIEHHeM BOSAyluHOrO MuuenuA. Kak 


NpaBulo, HHTH MOJIOMOTO BO3SAYUWIHOTO MHUWeCUA CBETATCH OAHOPOAHO 0 BceH | 


HX jviMHe. Hepeqko HaGmiofaerca CBeYeHHe OTJeJIbHbIX YYaCTKOB OJHOM 


TOH 2e HHTH, HO 9TH YUACTKH BCerfa HMEIOT 3HAYHTCJIBHYIO JVIHHY. Y HUX. 


He OTMeUaIOTCH MaJICHbKHe 3ePHa, NOMOOHbIE CBETALLHMCA yUaCTKaM, KaK 3TO 
HM@JIO MeCTO B CTapoM MuIeIHH. Ilo Mepe crapenua kysibTypbl (10O—20 cyTox) 
yuacTKH Ha rudax CTaHOBSATCHA KOpoUe, a CaMO CBeyeHHe Oovlee pasHOoOpasHbIM 
no wBeTy. Cnopbl TakxKe CBETATCA B MPOCTOM MaflalouleM HW B NOMAPH3OBaH- 
HOM TajlarolleM CBeTe MPH CKPelUleHHbIX HHKOJIAX. 

Ha puc. 1, 2 mpeqcTaBseH mpenapaT Ha cTeksie no (”) 11-cyrouHoH Kyub- 
Typb! Act. violaceus 829. Buguo, uTo HUTH Cy6cTpaTHOrO MULeIHA mpekcTaB- 
JIAIOTCA TEMHBIMH HM OMHOPOAHBIMH, a FH*bI BO3SAYUWIHOTO MHLUeHA CBeTATCA 
SeJICHbIM, KPaCHbIM, 2K@JITO-KPaCHbIM HJIM KeJITO-3eeHbIM WBeTOM. Ha pue. 1, 
3 mpeAcTaBJleH CHHMOK TOrO Ke Nmpenapata, CHATOFO B Nafaloulem NoApUso- 
BaHHOM CBeTe (CKpeleHHble HUKOJIM). CyOcTpaTHbIi MHWeNHH 3ecb He BUJeH- 
BosyuinblH MUIeIMH APKO CBETHTCH; BUQHO, YTO CBETHTCA OGONOUKA rH. 
IIlpu cpaBHeHuu Ha puc. 1 2 uw 3 BUAHO YeTKOe COBMAaeHNe CTPYKTYP, BbIAB- 
JIACMBIX OOOHMH MeTOaMH HaOOeHHA. 


Cosyaetca BreuaTJICHHe, UTO B rHuax BOSAYUWIHOTO MHIUeIHA HU, BEPOATHO, — 


B HX OOONOUKe HMeIOTCA KAaKHe-TO BeuLeCTBa, KOTOPbI€ OTCYTCTBYIOT B ruax 


cyOcTpaTHOro MHUeIHA WH KOTOPbIe OTBETCTBCHHbI 3a XapaKTepHoOe CBeYueHHe | 


B MajlaiollleM CBeTe. OTH %Ke BelleCTBa, BUMMO, OTBETCTBEHHBI 3a acpspeKT ABOH- 
HOrO JIYYeMPeOMCHHA NOJAPH3OBaHHOrO cBeTa. 

B sto cBa3u Oblia CleaHa NONbITKAa YaNHTb 3TH BellleCTBa MYyTeM 9KC- 
TpakWHu u3 ru BosAywHOoro MuLemHA. IIpemapatbl-oTneyaTKH Ha cTeKwJax, 
(PUKCHPOBaHHble %KapOM, SKCTParHpoBadu MpH KOMHATHOM TemMepatype oj- 
HUM H3 CJI€QyIOWMX PpaCTBOPHTeeH: alleTOHOM, STHMAalleTaTOM, 9TAHOJIOM, 
MeTaHOJIOM, H3OMpONaHOJIOM, OyTaHOJIOM, OeH30/IOM, NeTpoeHHbIM sdupom, 


xslopopopmom, 5% NaOH, | N HCI, quctuanupoBanHon Boson. YcraHoBneno,. 


4TO ye OOpaOoTKa B TeyeHHe | Yaca MPH KOMHATHOH Temnepatype B alleToHe 
MOUTH MOMHOCTbIO, a B TeYeHHe 2—3 uac. NOMHOCTHIO yYCTPaHAeT 3cceKT cBe- 
YeHHA PH BO3SLYWIHOrO MHIUeIHA B Nafaoulem cBeTe. TakHM Ke JlelicTBHeM 
oOsaqaeT sTHaueTaT. Heckombko caa6ee welicTByIOT MeTaHON UM 93TaHOW. 
Ca6o felicrByer u30nponaHon. 3a 9TO Ke Bpema OyTaHON, SeH30n, neTpo- 
JeHHbIM spup, XOpOopM, BoOMa, UleMOUb HM KUCOTA HE OKaS3bIBaIOT BJIMAHUA. 
TlaHuble 0 jlecTBHH pa3JIMUHBIX pacTBOpHTeneh nosBoAWT mpednonarath, 
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Puc. 1. / —rpynnpt kaerok Actinomyces sp. 1276, 
[2-cyTOuHaA KyJIbTypa Ha CHHTeTHYeCKOH cpese c ca- 
xaposoH. 2, 3— Act. violaceus 829 11-cytounaa 
KYJIbTyYpa Ha CHHTeETHUeECKOH cCpeqe Cc rOKO3Oii. 
/ — mpenaparpi - ormeyaTku, 1600; 2, 3 — mpema- 
paTbl Ha cTeKlax oOpactaHua mo (7), 800. Bce 
mpenapatbl (pHKCHPOBaHbl 2Kapom 


JL AH, vr. 129, Ne 5, Kpacunbuukos, KasiaxyuKuit 


4TO MbI HM€CM 3JeCb eo C BelleCTBAMM JIHNOMAHOK MPHpoOsbl, HO He CBObOr+ 
HbIMM %KUpaMH. C Apyro cTOpoubl, KaK U3BeCTHO (°), HMCHHO JMNOMAbI MoryT 
AaBaTb appekT ABOMHOTO MyyenpetoMeHuA. B usBecTHOH HaM MHMTepatype 
WMEECTCH JIMLIb OMHO (') yKa3aHHe Ha TO, UTO AIA KMeTOUHBIX OOOMOUeK BOSLYIUI- 
HOrO MUIUeMA AKTHHOMHIETOB XapaKTepHO HaJIMuHe BellecTB JIMNOKLHOK 
mpupogb. BaxkHo OTMeTHTb, YTO CNeKTP PacTBOpUTeNeH, HCNOMb3OBAHHbIX 
B Hallie paOoTe H CHMMAaIOMUX acppeKT CBeYeHHA B Mafaloulem cBeTe ru@oBR 
AaKTHHOMHUeTOB, 3aMeTHO OTJIMYAeTCA OT CleKTpa pacTBopHTeleH, mpelor- 
Bpalllaiollux OKpacky cyflaHom-IV ('). B Hamem cayyae HeaddeKTHBHbIMH' 
OKa3aJIHCb PaCcTBOPHTeIH CBOOOAHOrTO »xXUpa. M3yyeHHe omucaHHOrO ABeHUH 
HaMH MpoyouKaer;ca. 


VuctutyT mMukpoOuonoruu Iloctymus1o 
Akajlemuu HayK CCCP 7 VIII 1959 


I[MTHPOBAHHAS JIMTEPATYPA 
1D. Erikson, J. gen. Microbiol., 1, 39 (1947). 2 Y. Okami, M. Suzuki, 


MerAntibiot.;.Ser. A, 11, 250 (1958). * B- ll. Maka pos, ®u3uKo-xuMuyecKHe CBOLCTBa 
kKyeTkKH, JI., 1948. 


Hoe 


Jloxnann Axkayemuu nayk CCCP 
1959. Tom 129, Ni 5 


BHO®HSHKA 


H. B. JIYUHHK 


NPHPOJA NMEPBUYHbIX WATOTEHETHYECKHMX JIY4EBbIX 
NOBPE)KAEHWKM WH KATAJIATHYUECKAA AKTHBHOCTb XPOMOCOM 


(IT pedcmaeaeno axademuxom H. H. I] maaveaysenom 18 V 1959) 


HegaspHo Hamu, copMecrHo c JI. C. LlapamKuHpim, OplIo MOKa3aHO, UTO Be- 
POATHOCTh NOABJICHHA XPOMOCOMHBIX MYyTAallM B OllbITaX MO OOJly4eHHIO CyXUx 
CeMAH TOpoXa YMeHbIlaeTCA MPH YBeJIHMYeHHH MHTepBasla MexKAy HayaJioM Ha- 
MauMBaHHA OOJIYYCHHBIX CEMAH H BpeMeHeM JeweHuaA KeTKH (1). OTO ABMeHHE 
OblI0 OGbACHEHO TeM, YTO HeMOcpeACTBeHHO NOX AeHcTBHeM OOJyYeHHA B Xpo- 
MOCOMA&X BO3HHKAIOT JIOKAaJIbHbIe OOPaTHMble H3MeCHCHHA, CMOCOOHbIe MO3%Ke pea- 
JIM30BaTbCA B pa3svioMbl. Baio TakxKe noKka3aHo (!, ?), urO HaMauMBaHHe B LWH- 
CTeHHe MOBbIIMaeT CKOPOCTb BOCCTAHOBJICHHA, B TO BP€MA KaK TO XKe BELIeCTBO, 
IIPHMeHeHHOe Mepe OOyYYeHHeEM MpOpocTKOB, Ha CKOPOCTb BOCCTAHOBJICHHA He | 
BJIMAeT, HO YMeHbIUaeT YHCJIO NepBHYHbIX NoBpexkAeHuH. B paGore JI. C. La- 
pankWHa yCTaHOBJIeHO, YTO BJIMAHHe WHCTeHHa Ha CKOPOCTb BOCCTaHOBJICHHA 
HecnelMpH4HO, Tak KaK aHaJIOrH4Hoe eHcTBHe OKa3bIBalOoT MHOrMe Apyrue 
BellectBa (*). CxoqHbli «addekT BOccTaHOBJIeHHA» ycTaHoBsieH B. HM. Koporo- 
J\MHbIM pH oGyyeHHH WpoxoKeBbix KuleTOK (*). HwKe MbI MOABeprHeM 3TO HH- 
TepecHoe ABJIeHHe Oovlee WeTaJIbHOMY aHaJIH3y C LeJIbIO BHINCHEHHA MpPHpoObl 
Me€PBHUHBIX NOBpexkAeCHHH. CpecTBOM aHaJiH3a OyJeT CYKUTb U3y4YeHHe KHHe- 
THKH JIydeBoro NopaxKeHHsA, yKe OKa3bIBaBLeeCA NOJe3HbIM B Jpyrux paHo- 
6vomorMyecKHX Bompocax (° ‘). 

B KauyecTBe MaTepHaJla HCNOJIb30BaIH MpopocTkH ropoxa, OOy4YeHHbIe Jo- 
30H 800 r y-syuen Co. KonuuKu kopHeli (pHKCHpOBaM Yepe3s pasHoe BpeMA 
nocule o61yyeHHA m0 KapHya HM M3roTOBJAJIH WaBJIeHble alleToJaKMOMAHbIe Wpe- 
napatpl. Mcceqopasid MUTOTHYeCKY1O AKTHBHOCTH (MPOWeHT WeAWLHXCA KJeTOK) 
M XPOMOCOMHbIe MyTallHH B aHactbasax MH Tesoda3ax. Iloqpo6HocTu o MeToauKe 
co Fe Guaed & 

Kak BHHO M3 puc. 1, BCKOpe noce O6yYeHHA MHTOTHYeCKadA AKTHBHOCTb 
HauMHaeT NafaTb, Mocrurad MuHuMyma xk 8 ac. Mocse OOyYeHHA, MOcTe uero 
IIPOHMCXOAMT ee BOCCTAHOBJIeHHe HM BO3BpalileHve K HOpMe. IIpomeHT HeHOpMaJib- 
HbIX aHadas (Telodpasbl WaH KaveCTBeHHO aHaJIOrHYHyIO KapTHHy) Maer [Ba 
muka — uepes 4 uaca u yepes 12—15 yac. Iepspmlt nuk coorperctByer «pu3su0- 
JIOTHYeCKUM» H3MeCHeCHHAM, B CBA3H C TreHepasM30BaHHbIM NopaxKeHHeM IIpOTo- 
miacta, Tora Kak BTOPpOH — CTPpyKTyPHbIM WHTOreHeTH¥YeCKHM M3MeCHeEHHAM 
B CBASH C JOKaJIbHbIMH NOBpexeHHAMH Xpomocom (1°, #4). B nomb3y TaKOl HH- 
TepnpeTalluH MMKOB TOBOPUT Kak HX MOCMELOBaTeIbHOCTb BO BpeMeHH — JO 
MH nocie nofaBieHua muTosa (4, 1”), Tak uM HaOJoaemaa mopdosmoruyeckas 
KapTuHa (°, 1”). Hac 6y—yT HHTepecoBaTb TOJIbKO IMTOreHeTHYeCKHe H3MeHEHHA. 
Tlostomy us o6ulel KpuBOH 6 MOXKHO BBIYeCTh «pU3HOMOrMyecKHe» MOpaxKeHHA 6 
NOJYYHTb UACTY1IO KPMBY!0 IWMTOreHeTHYeCKUX MOBpexTeHut 2. B onpirax no 06- 
JyY4eHHIO CYXHX CeMAH OblWwIO NoKasaHo (*, *), YTO yMeHbIIeHHe uuCa XpoMo- 
COMHBIX MYyTallHH BO BDe€MeHH CBA3aHO C BOCCTAHOBJICHHeEM MOTeCHIMaJIbHBIX | 
NOBPeKAeCHHM, UAYUIMM MO SKCIOHeHIMaIbHOMY 3aKOHy ys = ye~%, rae y — | 
MpPOWeHT H3MCHEHHBIX KJIeTOK, a t — BpeMA. Tak Kak B pacCMaTPHBaeMBIX OMBI- 
TaX MocJe BOSBpalleHHA MHTOTHYeCKOH AKTHBHOCTH K HOPMe MBI HMeeM Jevio | 
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€ KJle€TKaMH, ObIBLIMMH BO BpeMA OOYYeHHA B MHTepase, H Tak KaK npaBaa 
BeTBb KPHBOH @ XOPOUIO CileyeT SKCNOHEHUMAaIbHOM 3aBMCMMOCTH, TO YMeHb- 
WeHHe MpOWeHTa KJIETOK C XPOMOCOMHBIMH aOeppalWAMH B CPOKH Tocse BTO- 
Poro TIHKa CulelyeT OObACHATb TEM 2Ke. dppeKTOM BOCCTAHOBJICHUA, KOTOPHIit Obi 
PaHbule ONMCaH AA cyxux cemaH. Ilonb3yacb npuBeseHHol dopmys0i, MOxKHO 
M3 HaOJIOMeHHbIX 4HCe Y, NOMYYNTh JIA PasHBIX TOUeK UUCNO llepBHYHBIX 


2 “4 oh 4 f) 74a We 4 J | 6B &9 7? we 


Puc. 1. Muroruyeckaa akTHBHOCTb (a) HM He- Puc. 2. Cpeqnee uncno MocTHKos (/) H @pare 
HOPMAJIbHbIe aHacpa3bl (6) uepes pasHoe Bpe- MeHTOB (2) Ha KJIeTKy 4epe3 pa3sHoe BpeMa 
MA Mlocie oOy4eHHA MpopocTKoB ropoxa moce o61yueHHA. OctaabHble OO03HaueHH A 
no3s0k 800 r y-nyueH. B HM>KHel “actu pH- Te 2#Ke, uTO Ha puc. | 


cyHKa — aHa.1H3 KpuBolt 6; 6é—paHuHue, «pu- 
3HOJIOPM4eCKHe», H3MCHEHH A; 2 — XPOMOCOM- 
HbIe MYTalWH; 0 — NepBHuHbIe NopakeHiA 


NOBPeKAeEHHH Yy. B pesysIbTaTe NOJIy4HM KPHBY!0 O, atouly!o MpoleHT MOTeH- 
UHaJIbHbIX MOBPeXKCHHH, BbISbIBACMbIX OOJIYYCEHHEM B Pa3HOe BPeMA KJIeTOU- 
Horo wWHkKJa. M3 stoh KpHBOM ACHO, YTO BeEPOATHOCTb BOSHHKHOBeHHA MOTEH- 
WHaJIbHbIX MOBPexKAeHHH MpHMepHO OMMHAaKOBa B OOJIbIeH YacTH HHTepda3nr, 
HO pe3KO MajlaeT 3a HECKOJIbKO 4acoB JO ee KOHWa. YUNTHIBAA CTeMeHb TOPMO- 
XKCHHA MUTOTHYCCKOH AKTHBHOCTH OOJIy4eHHeM, CJIeqyeT OWHHTb 3TO BpeMA 
OTHOCHTCJIbHOH HeYYBCTBHTEbHOCTH JIA HOPMAJIbHbIX yCOBUH B 6—8 uac., 
-4TO COOTBeTCTBYeT MOceqHeH TpeTH HH YeTBepTH HHTepda3pl. IlocKobKy 
B 9TOT MepHOR OGYYeHHE HE BbIZbIBACT NOTCHIMAaJIbHbIX NOBPOXKCHHH, Pe3yJIb-. 
TaTbl KOTOPbIX MOTyT ObITb OOHAPYKeHbI B OJIM7KAHLICEM MHTO3e, 3HAYHT HMCHHO 
B 3TO BPeMA, B KOHUe HHTepdasbl, H MPOHCXOAMT peaM3aluA MOTeEHMaJIbHbIX 
NOBpexKAeCHHH B Pa3JIOMBI. 

VUimerouyveca wutTodoromerpuyeckue (3) Hw MuKpOayTopayMorpaduyeckne 
(14) MaHHbIe MOKa3bIBaIOT, UTO HMCHHO 3a 6—8 ac. AO Hayasla BHAMMOrO MHTO3a 
B KJIeTKaX 3aKaH¥NBaeTCA YABOeHHe COJepKaHHA [esOKCHPHOOHYKJICHHOBOH 
KMcyioTb (JTHK), nmocae vero ToJIbKO HW MO?KeT MPOHCXOLMTh peLyMINKalluA Xpo- 
mMocom. EcTecTBeHHO NOSTOMY MOMbITaTbCA YBASATb PeasIH3allMlO MOTCHUMAJIbHBIX 
NOBpexkeHH Cc STAM MpoweccoM. Tak Kak HMeloulHeca JaHHpie (1°~!’) ropopaT 
O TOM, 4TO peAyMIMKaluA XPOMOCOM COCTOHMT He B PpaCclilenJIeHHH «TOJICTOH» 
XPOMOCOM4I, a B MOCTPpOeHHH HOBO BO3Ie CTapOH, MbI MpeAnosaraeM, YTO pea- 
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JW3allMA MOTeHIMaIbHBIX MOBpexKMeHHH COCTOHT B AeteKTHOM CHHTe3e HOBOH 
XPOMOCOMBI, BCJleCTBHe Yero HapyllaeTca ee HeMpepbIBHOCTh, YTO HaxOHT 
MopbouiorHyeckoe BbIpamKeHHe B Pa3JIOMe. 

ro npesnosuoxkennve slerko mpoBeputb. Ecsm OHO cnpaBeAMBO, TO pasiome 
JOJKHI 3aTparuBaTb JIMWb OLHY U3 xpomaTuyA. MHoroyncseHHbIe OMBITHI aera) 
nosTBepx aor sto. Haw6ouee pacnpocTpaHeHHbIM THIOM M3MeHCHHH ABJISIOTCA 
XPOMATHAHBIe pa3JIOMbI, XOTA Hapsiy C HAMM HaOsOLaloTca HW H3OXPOMaTHAHBIe 
(3axBaTBIBalOlllHe O6e XpoMaTHAbI). OGIerpHHATOE OObACHEHHe MCXAHU3Ma BOSHH- 


Ta6uuna 1 KHOBeHHA STUX BY X THMOB pa3JIOMOB 
Cxema 2Byx runoTes oOpasoBaHHa xpomMocom- COCTOHTB TOM, 4TO H30XPpOMaTHAHBIe 
HBIX Pa3JIOMOB pa3JIOMbl MpOHCXOAAT pH OOyyeHUH 


(Cn0mHbIe JHHHH — CTapble XPpOMOCOMBI, IIpepbIBH- Hepey NJIMWUpOBaBlinx XPOMOCOM, a 


ple — BHOBb CHHT€SHPYeMbIe XPOMOCOMLI, BOJHH- Tt y 
were yuacTKH — MOTCHIMabHbIe MOBpexKAeCHHA) XPOMAaTHHBIe nmocie peyimiviuKa 


wun (2!,1%). Hawa runoresa He HCKJIIO- 
YaeT BOSMOXKHOCTH MOABJICHHA H30- 


Gmapar cunomesa | Hoban eunomeea | x nomaTHJ\HbIX Pa3JIOMOB — OHH OJIK- 
2h 29 al 7 UGOXPOMa- xpoma- | 2 
‘nudnod | mono | mudrot | madre |  Hbl MPOMCXORHUTb IPH MCTHHHOM pas 


pasnom | posnom | pasrom | posmom | OMe MaTePHHCKOH XpOMOCOMBI. Kak 


Paes JX /\ as A BUqHO u3 Tadm. I, pesy/bTaTOM 
xpOMOCOMD XPOMAaTHHOFO pa3JiIoMa, He3aBHCHMO 
OT HCXOAHOM THNOTeSbI, ABHTCA Ppar- 

| ‘| MeHT, a pe3ybTaTOM u30xpomaTHy- 
oe fe /\ is Js Horo —(pparMenT WM MOCTHK (MOCcTH- 
\ \ \ \} xu pe3yJIbTaTe XPOMAaTHHBIX Mepe- 

cTpoek HaGvl0fatoTcsA B HallieM MaTe- 
| ve fi pHasle B HHYTOXKHOM uNce). B cay- 
Mponbnenue \ 7 oN ae yae MpaBMJIbHOCTH Halllel rHnmoTesbl 
Daher Vike yx UHCIO (parMeHTOB JOJI2KHO YMeHb- 
j | laTbCa CO BpeMeHeM 3HaYHTeJIbHO 

/ \ WS | OpicTpee, YEM UHCIO MOCTHKOB, Tak 

| 4 ae Kak IlepBble B OCHOBHOM Macce — 
he ue | pesybTar peasMsallMM BOCCTaHOBH - 
epee MBIX IIOTCHIMaJIbHbIX MOBpexkeHuh, 


Sar Sy es ‘v van a BTOpble — pesyJIbTaT HMCTHHHBIX 
apy rs a / --- |  pa3uomos. Teopusa JIn (24) o6bacHser 
anagpase ae oO YMeHbIWeHHe YACJIa CTPYKTYPHbIX H3- 

Lv Z vi MeHeHHH CO BPeMeHeM UX 3JIMMHHa- 


1 
| | iHeH, MpvueM HeT OCHOBaHHH OXKH- 
\| | AaTb pasHlbl AA CKOpocTH yMeHb- 
ne ae I€HHA 4YHCIa MOCTHKOB MW (pparMeH- 
TOB. 

Ha pic. 2 u306paxkeHoO H3MeHeEHHe BO BPeEMEHH CpeAHerO UHCIa MOCTHKOB Hi 
(pparMeHTOB Ha KJieTKy JIA TOO Ke MaTepHaJa, 4TO Obi PaccMOTPeH PaHbille, 
M Wupbl NOABepruyTbl Tako xe OOpaOorKe. M3 storo pucyHKa BUAHO, BO-Mep- 
BbIX, UTO UHCO PparMeHTOB (Cc NOMpaBKol Ha BoccTaHOBJeHHe) B 5,4 pasa mpe- 
BbILUaeT YHCJIO MOCTHKOB; BO-BTOPbIX, YTO MOCTHKH He JlaloT, B OTHE OT *par- 
MeHTOB, Pe3KOrO Clafla B YaCbI, OM3KHe K MHTOS3Y; B-TpeTbUX, YTO YMCHbIMeHHe 
yucsia (parMeHTOB mpoucxoquT B 2,5 pasa G6picrpee. CrarucruueckHi aHaiH3 
MOKAa3bIBaeT, YTO PerpeCCHOHHbIM KosPPUuUMeHT WIA YHca MOcTHKOB (—0,0065-- 
-+ 0,0022) He ormmuaetca JocToBepHo oT Hyaa (¢, = 2,89; P = 0,05), rorna 
Kak Jit (parMeHTOB OH BBICOKO AocToBepeH (—0,0164-+0,0014; ¢, = 12,3; 
P <0,002). Bee stu JaHHble HaxXOAATCA B MOJIHOM COOTBETCTBHH C OKULAaHHeM 
Ha OCHOBaHHM BbICKa3aHHOW PMNOTe3EI. 

Tlocue Toro Kak BbIACHEHO, YTO peaH3allMA NOTeHWMAabHOrO NoBpexTeHHA 
COCTOHT B [le)eKTHOM CHHTe3€ HOBOH XPOMOCOMbI, BOSHHKaeT BOIIpoc — KaKOBa 
MpHpoda caMoro NMOTeHI[MaJIbHOrO NoBpexkAeHun. Ero Heib3A CBA3aTb C FeHe- 
PaJIMSOBaHHbIM TlopayKeHHeM KJIETKH, HalpHMep Cc MOdaBseHHeM JeATebHOCTH 
cbepMeHTOB IMTONMNAa3MbI, TAK KaK IPH 39TOM CHHTE3 MOF Obl 3aMeWATbCA, MaKe 
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OCTaHaBJIMBaTbCA (KaK 9TO HaGslOLaeTCA B MepBble YaCbI Mocne oGsyyeHHa), 
HO He MpOMCXOAuTb Cc mpobenamu. PesybratTel OvodusHyecKoro aHau3a (1) 
YKa3bIBaloT Ha TO, YTO XPOMATHHbIN Pa3JIOM CBA3AH C OJHHM MpOXOJOM HOHH3H- 
PytOUleH YaCTHIbI, T. €. ABJIACTCA Pe3yJIbTATOM MOKaIbHOrO u3MeHeHHA. A pa3 
AePeKTHbI CHHTes No“epHei XPOMOCOMbI ABAeTCA Pe3yJIbTaTOM JOKaJIbHOFO 
H3MeHEHHA MaTePHHCKOH, TO, 3HaYHT, CaMa XPOMOCOMAa ABJIAeTCA HOCHTesIeM 
KaTaJIMTHYeCKOH AKTHBHOCTH TIpH ee ayTOpenpoyxyKUMH. 

TakuM o6pas3om, clelyeT CYHTaTb, TO MepBHUHbIe WyUeBEIe NOBpexKeHHA 
XPOMOCOM ObIBalOT JBYX THIOB: BO-MepBbIX, 3TO HCTHHHbIC Pa3JIOMbI VM, BO-BTO- 
PbIX, NOTeCHWHMaJIbHbIe oBpexAenuA. TloceqHue cocroaT B OOpaTHMOM MOjlaB- 
JIGHHH KaTaJIMTH¥YeCKOH AKTHBHOCTH yYacTKa MaTepHHCKOM XPOMOCOMbI MH pea- 
JiM3ytOTCA B Bue MedeKTHOrO CHHTe3a AOUePHUX xpomocoM. Peanu3allusa NOTeH- 
WHaJIbHbIX NOBPeKAeEHHH MPpOHCXOMT HaYHHaA C HEKOTOPOrO MOMeHTAa KJIeTOU- 
HOrO WHKJia, KOTOPbIM MOXHO OTOXRKIECTBHTb C OKOHYAHHeM YBOCHHA KOWIMYe- 
ctpa JIHK. 

O6unapyxeHne ayTOKaTaiHTH4YecKOH AKTHBHOCTH MaTepHHCKO XPOMOCOMBI 
HO3BOJIACT BbICKa3aTb HEKOTOPbIe COOOpaxKeHHA O MeXaHH3Me ayTopenposyK- 
HMM HyKJeonpotTenjos. Jia BOCIpOMsBeMeHUA chelMpuyecKHX MaKpoMouiekyJ 
HeOOXOAUMO B3aHMOselicCTBHe NO KpalHell Mepe YeTHIPeX (PaKTOPOB: MeJIKOMOVIe- 
KYJIAPHbIX MpeWeCTBeEHHMKOB, HHPOPMalHU OO UX MOCIeOBAaTeJIbHOCTH, HCTOU- 
HHKa 9Hepruu HW KaTaiMsaTopa. B Hae paOote (1°) Oba BbICcKa3aHa ruMmoTesa 
0 TOM, 4TO pH ayTopenpogzyKunH JTHK npexuiectBeHHMKH atoT He TOJIbKO Ma- 
TepHaJl, HO MU 9HeEprHio WIA CHHTe3a, Aa XPOMOCOMHBIe HYKJIeOMPOTeHAbI COBMe- 
ularoT B ceOe (PYHKIMIO HOCHTeel HHSOPpMallMH UM KaTanM3aTopoB. Tam «Ke Obl 
MpHBeAeHbI SKCMEPHMeHTaJIbHbIe AaHHble, NOATBePxXLaroulve MepBylO YacTb TH- 
MoTesbl; ObWIO NOKa3aHO, 4TO NpeswecTBeHHHKaMH JTHK saBasatorca HyKkseO3Hy- 
nomHdocdatTbl, Hecyljve B CBOHX MaKpO3prnuecKHX CBA3AX DHEPrHto, oGecne- 
YMBaIOULyIO CHHT€3 M@XKHYKJICOTHAHBIX CBA3eH. B HacTOAUeM %e cOoOMleHHU 
MoKa3aHO, YTO XpOMOCOMbI OOJlafaloT ayTOKaTaJIMTHYeCKOH AKTHBHOCTbIO, TO 
NOATBepxXLaeT HM BTOPyto YacTb runotespl. B nowb3y Toro, YTO HCXOHbIe MOVIEKy- 
Jibl HecyT HHPOpMallHio O MOCJeAOBATeJIbHOCTH HYKJICOTHOB, JOBOJIbHO yOequ- 
TeJIbHO TOBOPHT KOMMIeMeHTapHaad Mojentb JLHK, mpeqmoxenHaa YorcoHom u 
Kpuxkom (?°). 

B 3aksii0ueHHe 3aMeTHM, 4TO B HacTOAMLee BPEMA SKCIMeCPHMeHTAJIbHbIM NoL- 
XO], K CTOJIb BaxKHOH mpoOslemMe ayTopenposdyKWMH OUeHb TpyfeH. PesysipTaTH 
HaCTOAMero COOOMICEHHA MOKa3bIBalOT, 4TO ayTOPeNpOLyKUMA XPOMOCOM Haxo? 
AMT CBOe MpxAMoe OTParxKeHhe B XPOMATHJHbIX Pa3JIOMaX, KOJIMYeCTBeHHOe H3y 
yeHHe KOTOPbIX BeCCbMa MIpOCcTO H, KaK HaJleeMCA, MOKET JaTb HHPOPMAIHIO O He- 
KOTOPbIX JleTaIAX Mpolecca ayTopenpoxyKuUHH. 

Astop 6narogaput JI. C. Llapankuna 3a yuacTue B MpoBeyeHHH OMMCaHHBIX 
OIIbITOB. 


Uuctutyt 6vonorun YpasbeKoro duinana Ilocrynuso 
Axkayemuu HayK CCCP 13 V 1959 
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Jlonnanm AKkayemun nayk CCCP 
1959. Tom 129, Ne 5 


BHOXHMHA 


HW. C. JIYKOMCKAA 


CHMHTE3 OJIMTOCAXAPHJIOB C «-1,6-CBASAMH PEPMEHTHbIM 
NPENAPATAMH H3 NEYEHM HW MbILUIL : 


(IT pedcmaeaeno akademuxom A. H. Onapunoim 23 VII 1959) 


MccneqoBaHua MocueqHHX JleT MOKa3aJIH, YTO B Pa3JIHYHbIX TKAHAX KH- 
BOTHbIX HMeIOTCH (bepMeHTbI — H30MasIbTa3a (',*) H a-1,6-ReKcTpaHrJINOKO3H- 
nasa (7,3), ruqponusyroume a-1,6-rmoKo3HqHble CBA3H: NepBbI B oHro-(‘), 
a BTOpoli — B NomMCcaxapHAax u30MaJbTO3HOrO paga (7, 3). Poub a-1,6-ReKcrT- 
paHrsiOKO3HLa3bl B 2KHBOTHOM OpraHH3Me, OYeBHAHO, 3aKsIOUaeTCA B pacillen- 
JIGCHHM KOHeUHDIX a-1,6-cBaA3eH B nowMCaxapHye C BBICOKHM COJepKaHHeM a- 
1,6-cBa3eH, HeqaBHO BbIeIeHHOM mocJle a4-aMHJIOH3a PIMKOreHa H3 MeyeHH 
(°,°). SHaveHHe H30MaJbTAa3bl B OOMeHE YIVIeBOAOB OCTaBaJlOCb He BMOVIHe 
BbIACHCHHbIM, XOTA MOMKHO ObIIO MpeAnOMaraTb, YTO H30MaJIbTa3a MPHHUMAeT 
yuacTHe, Hapsdy c ApyrumMu cbepMentaMu, B pacillenvieHHH KOHEYHBIX a-]eK- 
CTPHHOB rIMKOreHa MH MOMMCaxXapHa C BbICOKHM Cosep>KaHnem a-1,6-cBaseli (°). 
OjHaKO HE HCKJIOYeHA Oba BO3MOXKHOCTb OOpa30BaHHA B XKHBOTHOM oOpra- 
HH3Me OJIMPOCaXapHAOB, B KOTOPbIX TJIIOKO3HbI€ OCTATKH COeCQMHEHbI Me*K]Y 
co6o1o nocpesctBom a-1,6-cBa3eH. DepMeHTaTHBHbIe CHHTE3bI MOAOOHbIX OVIH- 
rocaxapHOB OblIH onucanbl Aa Aspergillus niger (*), A. oryzae (°), Esche- 
richia coli (°), Penicillium chrysogenum (1°) H mopcKol Bogopocan Clado- 
phora rupestris (?'). 

Tupn c corp. ('*) 6b10 MoKa3aHO, TO (PePpMEHTHHIe MpenapaTbl H3 NeyeHH 
HW MO3ra KpbIC Np HHKyOalu c MaJbTOZOH npH pH 5,0 cuHTesupyioT H3 M0- 
cileqHeH MOCpeACTBOM peaKI[MM TpaHCrilOKO3HAauHN OMrocaxapHypl c a-1,4- 
CBASAMH. OTH faHHble OblIH NOATBep»xKeHbI HcceqoBaHusamu Crertren (13), 

Cuutes omMrocaxapHos c a-1,6-cBi3aMH B TKaHAX XKMBOTHBIX JO nocuel- 
Hero BpeMeHH He Obl] OOHapyxKeH. B Hactosulei pa6oTre NpHBOAATCA aHHBle O 
CHHTe3€ H3 MaJIbTO3bI (PEPMeCHTHBIMH MpemapaTaMu 3 MeYeHH MH MbILUI OHrO- 
caxapuyoB c a-1,6-cBa3qMH. . 

@MepmeuTHble MpenapaTbl MowyyaIH cAelyiouluM OOpa3som. TkKaHb TOMbKO 
uTO yOuTOrO KPpOJIHKa, MpesBapHTebHO TromOgaBuero |1/, cyToK, H3MembuaNH 
H 9KCTParHpOBaJIM ABOMHbIM OObeEMOM AUCTHJMPOBaHHO BOLI B TeveHHe 20— 
30 MHH. M 3aTeM LEHTPHyrnpoBasn. OcaqoK oT6pachiBaJiH, aK pacTBopy 4o6aB- 
manu (NH,).SO4 Qo 0,3 HacbiieHHa H OCTaBAIM Ha HOUb B pepurxKepaTope. 
PactBop WeHTpHdyrupoBadH, OcaqoK oTOpacbiBaH, a K WeHTpMpyraty No6aBa- 
au (NH,4).SO, Jo 0,5 Hacbuenut. Ocanok co6upain wentpupyrupoBaHnem, 
NepeHOCHIH B WeopaHoOBble TPyOKH MW AHaNH30BaIM CHavala NPOTHB BOJO- 
MpOBOMHOH, a 3aT€EM NPOTHB AMCTHJIMPOBaHHOH BOALI ZO nomHOrO ucuesHOBe- 
HHA (NHa4).SO, (mpo6a Ho Heccuepy). onyuenuprit cepmenTublit mpenapar nog: 
BeprasiM MOBTOpHOMy Mepeocaxenuio. Tlocne puanu3a SenKkoBaa cpaKkuHna 
0,3—0,5 nacpimenHa (NH4)2SO1 ucnomb30Banacb B KayecTBe UCXxO_HOrO cbep- 
MeHTHOrO Mpenapata. B HeKoTOpbIX ciyyasx cbepMeHTHbIe mpenapaTbl meue- 
HU MOyYanH MyTeM (hpaKUMOHHPOBaHHA CePHOKHCAbIM A@MMOHHeEM BOJHbIX 
S9KCTPaKTOB M3 alleTOHOBbIX MpenapatoB. B KayectTBe cyOcTpata npuMeHsAMaCh 
XpoMaTorpadH4ecKH YCTaA MaJIbTO3a. M30Ma/ibTO3a bila NOMyYeHa H3 HHTpa- 
Aekca mo metofy Bokou u Boxoua ('). Ananns CaXapOB NMPOBOAHJICA MeTOJOM 
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HHCXOZAWeH XpoMaTorpadun Ha Oymare. JI pa3sqeneHua caxapoB UcMoMD30- 
BasiH OyMary BaTMaH Ne | n II neiixep u Whoa Ne 2043. B kayecrse pacTBoph- 
TEA HCMOb30BaJIM CMeCb: H-OyTaHOw — yKcycHand KuCcOoTa — Boga (40.: 10 : 50) 
4 alkeroH — OyTano — Boga (70 : 20 : 10). Caxapa nposBasau rugpodrasmatom 
aHH1HHa. ONbITbI CTaBHJIM C MpeBapHTebHO HarperbiMH HM HeHArpeTbIMU dep- 
MeHTHbIMH l1penapatamu. HarpeBanue cbepMeHTHOrFO Mpenapata MpOBOAMIH ApH 
pH 4,8 u 55—56° B revenue 30 Mun. BuimaBmiue mp 9TOM GenkKH oOTOpacwIBaun, 


a pacTBOp HCnOJIb- 
30BaJIH JIA onbita 
HOO HemOcpecr- 
BeHHO, sIHOO nocwle 


Pue. 1. Pacmennenue 
MaJIbTO3bI HW CHH1€3 OH- 
rocaxapuHfop HeHarpe- 
ThIM (e€PMeHTHbIM npe- 
mapaToMm neveHH np 
pH 6,9. Cocrap npcé6: 
1,4— 20 mr Manbto3pI-+ 
+0,5 Ma (bepmexta; 
2, 5—2,5 Mr u30Manb- 
To3bl + 0,5 ma (pepMeu- 
ta; 3, 6 — KOHTpoub 
(pepmMeHT 6e3 cy6cTpa- 
ta). Ha xpomatorpammy 
HaHocHM no 100 pa. 
7—ctangapth: A — 
rmoKo3a, 5 — Maybto- 
3a,. B — u30MaabT03a, 
(—magptotpuo3a. I, 2, 
3—OnbIT Cc GOenkKoBol 
@pakunen 0,3—0,45 na- 
cpimeHHaA = (NH,4)2 SOq; 
4,5, 6 — onbit c 6enKo- 
Bok ppakuneh 0,45-—0,6 
HacpiuleHHusa (NH4)2SO4 
a— lo HHKyO6auuH, 
6—uepes 20 uac. 


MepeocaxkKeHHA CePHOKHCJIbIM AaMMOHHeM HM JMaH3a. Bo BTopoM caryyae no- 
yuaJivcb Oovlee CryWleHHble MpenaparThl depMenta. 

Kak BHJHO 3 JaHHbIX, NpeACTaBJIeCHHbIX B TaO/. 1, paclenvIeHHe MaJIbTO3bI 
HeNpOrpeTbiMH cbepMeCHTHBIMH penapaTaMu HaOuIOJaocb Kak mpH pH 4,8, Trak 


unpuv pH 6,6—6,8. Ilocme narpepanua cbepMeHTHOrO Mpenapata pacilenenHe 


MaJIbTO3bI HaOsOJalocb TobKO pH pH 4,8 u ne HaGmoganocb npu pH 6,6— 


6,8. Srv JaHHble CBUJETEJIbCTBYIOT O TOM, UTO B MbIIlaxX HW MeYeHA HMeIOTCH Be 


pa3IHuHble PepMeHTATHBHble CHCTeMBI, PacilenJIAIOWINe MaJbTO3y. OHa cep- 
MeHTaTHBHadA CHCTeMa aKTHBHa mpu pH 4,8—5,0 u ycTounBa K HarpeBaHHio 
mpu pH 4,8 u 55°, Apyraa TepMosa6usibHa HM aKTHBHA MPH HeliTpabHoM pH. 
XpaueHHe HeHarperToro (bepMeHTHOFO Mpemapata B TeYyeHHe JVIMTebHOFO Bpe- 
MeHH pH 3° u pH 7,0 npuBognao K nocTeneHHOH moTepe ciocoOHocTH Mpena- 
pata paciulenATb MasbToO3y mpH pH 4,8, Tora Kak aKkTHBHOCTb ero mpu pH 6,8 
OCTaBalaCb H€H3MeHHOM. OTH WaHHble elle pas NOATBeEp*XMaloT CyWleCTBOBaHHe 
ABYX pa3JIHUHbIX (pePMCHTATHBHBIX CHCTeM, PaCULeMJIAIOWMX MaJIbTO3y. 

C web BbISCHeHHA OCOGeHHOCTeH tbepMCHTATHBHOPO PacllenJIeHHA MaJIb- 
To3sbt mpH pH 4,8 u 6,8 Obl MccTeqOBaHbI MeTOLOM xpOMaTorpapun 
Ha OyMare MpORyKTbl NMpeBpallleHHA MaJIbTO3bl. PesysIbTaTbl UcceOBaHUA 
mOKa3avIH, 4TO Mp 
60 mr/mMa mpu pH 4,8 nporpetsimu cdbepMeHTHbIMH NpemapaTaMu MpOUCcxoLUT 


paciitenJieHHH MaJIbTO3bI 


B KOHIWeCHTpaluu 


40 — 


o6pa30BaHne 3HAUHTEJIbHbIX KOJIMUECTB TJIEKOKO3SbI H CHHTe€3 THNHCaxapHa. 


Tpu 6oee 1uTebHBIX CpoKax HHKYOalH NOMHMO TpucaxapHfa Haosiofa- 
N0Cb OOpa30BaHve Oosee KPYMHOMOJEKYAPHHIX OMMTocaxapuoB. [Ipu wHKy- 
6aluHu HarpeToro cepMeHTHOTO Mpenapata MBI ¢ MalbTO3;OH mpu pH 4,8 
Ha XpOMaTOrpaMMax Take HaOOaIMcb MATHA, COOTBETCTBOBABIIHe MO M0- 
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JOKeHHIO MATHY MaJbTOTpHosbl *. Kak moKa3amH uccieqfopanna Tupu u 
corp. (1?) uCrerrten (1°), B nevenH mpu pH 4,8 cuntresupyioTca oHnrocaxapHybl 
TONbKO Cc a-1,4-cBA3AMH. 

CopepuieHHoO WHad KapTHHa HaOJiOfasacb MNpH paciilenJIeHHH MaJIbTO3bI 
np pH 6,8—6,9 HeHarpeTbIMH depMeHTHBIMH Mpenapatamu (puc. 2 H 3). 
B 9Tom cilyuae HaGMOMaOch pacilenseHve MaJIbTO3bI C OOpasoBaHHeM OOub- 
WOro KOJIHYeCTBA PIIOKO3bI H CHHT€3 HOBOTO COeJMHEHHA, COOTBETCTBYIOULErO 


Pue. 2. PaculeneHue Maub- 
TO3bI H CHHTe3 OHrocaxapH- 
JOB HeHarpeTbIM PepMeHTHEIM 
mpenapatTom Mb npH pH 6,5 
u 6,9. Cocras npo6: / — 11 mr 
MaJIbTO3bI + 0,4 Ma cbepMeHTa 
pH 6,9; 2—7To xe, pH 6,5; 
3—tTo *e, depMenT HarperT 
npu 100° 10 mun. J — cTauH- 
Qaptpt: A —rarwKo3a, Bb — 
MaJIbT03a, B — H30MaJIbTO3a, 
[ — manbToTpHo3a. a— 24 
yaca, 6 — 48 uac. HHKyOalHH 


Ha XPOMAaTOrpaMMe IO NOJIOMKEHHIO H OKPaCKe NATHA H30MAJIbTO3e. ITO CoeLH- 
HeHHe ObIIO BbIeJIeHO H3 HHKYOallHOHHOH CMeCH MeTOJOM XpoMaTorpadHH Ha 
yIOJIbHO-eIHTOBOH KosoHKe (4). CoequHeHHe ObIIO JONOJHUTeIbHO 
OUHILEHO C MOMOL{bIO XpoMaTorpapHuH Ha Oymare. OnpeyeseHua peny- 
IMpyrouleH CMOcOOHOCTH MOJyYeHHOrO CoeqHHeEHHA MO HU Moce KHCAOTHOFO 
rH] pou3sa NOKa3saJlo, YTO STO — AuCaxapHA, a HAeEHTHUKAaLNA MeTOOM xpo- 
MaTOrpapun Ha OyMare B JABYX PpaCTBOPHTeAX NOKa3sasla, 4YTO BbIeTeHHOe 
COeAMHEHHe COOTBETCTByeT H30MabTOse. J[ucaxapuy uMer [a1?°p +128 ° 
Kpome W30MaJIbTOSbI, pH paclilenJICHHH MaJIbTO3bI B He€HTPaJIbHbIX yCJO- 
BUAX HaOsOallocb OOpasoBaHhe JBYX MATCH, COOTBETCTBYIOWLUX MO MONOKe- 
HMIO TpHcaxapuyaM (puc. 3, a). Boee 6bicTpo ABHxKyUleecA NMATHO TPHCaxa- 
pla, OYCBHAHO, MaJIbTOTPHO3bI, HcuesI0 B Mpomecce HHKyOauHH (pue. 3, 6). 
Bropoe coeqHHeHHe, MATHO KOTOPOrO Ha XpOMaTOrpaMMaX COOTBETCTBOBAaJIO 
TO MOJIO*KeHHIO TPHCaxapHAy, OblIO BbIeeHO H3 PeaKILMOHHOM cMecH nocue 
HHKyOallHM MaJIbTOSbI C (PEPMEHTHEIM MpelmapaTOM MBILIII, C MOMOLLbIO YrOJIbHO- 
We€JIHTOBOH KOJIOHKM H OUMULEHO MeTOAOM xXpoMaTorpaduH Ha 6ymare. Onpe- 
AeeHve peqyUMpylouleh cnocoOuoctH caxaphja Jo uM moce KHCMOTHOFO rHyApc- 


* Avasoruunbiit sex B MbILINax HaGMogana HJ. Mucapenxo (15) (Jla6opatopusa dusuo- 
morHuecKoH xumMuH AH CCCP). 
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43a OKA3aJ10, YTO OH ABJIACTCA TPHCaXapHAOM, aero MOAOKeHHe Ha XpoMa- 
TOrPaMMaX COOTBETCTBYeT NaHO3e H3 YaCTHYHOFO THAPOMH30BaHHOrO KHCJO- 
TOH riMKoreHa. [Ip uwacTHyHOM KHCOTHOM THAposmHse BbIeneHHOrO TPHCa- 
xapuya Ha xpoMaTorpamMax HaOmoanoch O6pas0BaHHe AByX J\uCaxapHOB: 
Ma@JIbTO3bI H W30MAJIbTO3bI, T. €. BbIJ@ICHHbIA TpPHCaxapuy ABMAeTCA Ma- 
HO30H. Kpome mepeuHcleHHbIX CaxapoB Ha XpoMaTOrpamMax mocjle HHKYy6a- 
HH MaJIbTO3bI C (PEPMCHTHLIMH MpenapaTaMH MPOABJAMOCh ele OHO NATHO, 
UBUWKyUleeCA HECKOJIbKO Oplctpee MasbTosbl. UcceqopaHua moKa3auu, TO 
3TO AMCaxXapHA, COCTOALIMH, H3 TOKO3HbIX OCTATKOB, COCHHeHHEIX Cc a-1,3- 
CBA3bIO — HHreposa. 

IIpuBeqeHHble HCCeOBaHHA MOSBOJIAIOT CeaTb 3aKJIIOUCHHE, YTO B MbILLI- 
Wax H Me€YeHH XKHBOTHBIX HMEIOTCH [Be PasJIHUHble (PEePMEHTATHBHbIe CHCTeMHI, 
PaCUleNAAIOULHE MaJIbTO3y C OMHOBPeMeHHBIM CHHTe3OM OsMTOCaXapHAOB. 


Ta6auua i 


Bananne Harpepanua mp 50° u pH 4,8 B Teyenne 30 Mun. Ha pacillenseHHe MaJIbTO3H 
@epMeHTHBIMH MpenapaTaMH H3 MeyeHH H MBM Mpx pH 6,7—6,8 u pH 4,8 


Peyxyunpyroulne Bell., Mr Hapacranne 
Tr0KO3bI Ha 1 MJ pexzyuupyw- 
Oprau Ycnosua onpita pH “he hanya 
yepe3 3 uaca TJNOKO3bI Ha 
KO HHKYO. HHKYO. 1 Ma 
Moin Bes mpegsaput. narpesa-| 4,8 0,340 0,438 0,098 
HHA 6,7 0,342 0,486 0,144 
Harpepanue mpH 90° x 4,8 0,324 0,420 0,096 
pH 4,8 6,7 0,344 0,346 0,002 
Tleyenp bes npezppuat. Harpesa- 
HHA 6,8 0,183 0,247 0,064 
Harpepanve * mpu 50° u 4,8 0,925 1,205 0, 280 
pH 4,8 6,8 0,925 0,950 0,025 


1 


* MepMeHTHIAi MpenapaT nMocme HarpeBaHHA H YavleHHA BbINABIUHX OeNKOB crywlaer- 
ca myTem nepeocawkyzenna (NH,4)2SOq. 


Ojua cHcTemMa akTHBHa mph pH 4,8—5,0 u ocyulecTBIaeT CHHTe3 OMTO- 
caxapuos c a-1,4-roKo3HAHbIMM cBa3aMH (1,13). Tpyraa cucTema akTHBHa 
npu pH 6,6—7,0 u cuHTe3sHpyeT H3 MaJIbTO3bI OMrOcaxapHb c a-1,6-cBa3a- 
MH. O6e cbepMeHTaTHBHbIe CHCTeMbI MOryT ObITb OTAeNeHbI Apyr oT Apyra H60 
myTeM HarpeBaHusa Jo 50° npu pH 4,8, mHOo nyTem BbICTaHBaHHA B TeYeHHe 
AJUTebHOrO Cpoka mpH 3° u pH 7,0. 

B sakmouennve BbIpaxkato ryOoKy1o OnarogapHocth E. JI. Posendempy 3a 
PYKOBOACTBO HM MOMOULb B paoorTe. 


Jia6opatopHa cbu3HomorMyueckKolH XHMHH Tlocrynuso 
Axkayemun HayK CCCP 23 VII 1959 
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MOP@OJIOTH I PACTEHHH 


A. H. CJIAXKOB 


O THMAX JE®OPMAILHM, HMEFOUIAX PAX HAJIbBHOE CTPOEHHE. ; 
MCKONAEMbIX CHOP TAMOPOTHHKOOBPA3HBIX ‘t 


(II pedcmaeaexo axademuxom B. H. Cyxauesoim 31 VII 1959) 


- Mopdonornueckve UccieqoBaHHA MCKOMaembIX OOos0UeK CIOPOBBIX Hi 
IIbIJIbILeEBLIX 3e€PeH, BbIJeeHHbIX CeMapalHOHHbIM Me€TOJOM H3 Me3030HCKHX 
OCaJOUHbIX NOPON, OCMORHAIOTCA CnelNpHYeCKHMH TPYHOCTAMH, CBA3aHHbI- 
MH, KaK IIpaBHJIO, C XYJllleli COXPAHHOCTbIO JTHX OOOOUeK, YEM COXPAHHOCTb 
TbIJIbIbI H CMOpP H3 KaHHOZ3O0HCKHX OTJIOMKeHHH. : ie. 

~ Tlnoxasa coxpaHHOCTb HCKOMaAeMbIX MbWIBUCBLIX HM CMOPOBbIX 3ePe€H B OCHOB 
HOM OOYCJIOBJINBaeTCA, BO-MepBbIX, MHHepaJlH3allHeH Z9K3HHbI (COOTBeETCTBEH- 
HO — 3K30CNOpHA) H, BO-BTOpbIX, esopMayHeH ux. B npakTuKe cnopoBo- 
MIbIJIbIeBOrO aHaJIH3a HepeAKU CIy¥aH, Kora OOHapyxXeHHble B OAHOH mpobe 
MblIbla H CMOpbl H3-3a HX Pa3HOM COXPaHHOCTH MOryT ObITb YUTeHbI pa3- 
eNbHO NO STOMY. Npu3HaKy (OObINHO pa3feseHHe BCexX 3aperHCTPHPOBaHHbIx 
IIpH aHaJIW3€ HCKOMaeMbIX 3epeH Ha Be rpynnbl, pexe — Ha TPH), NpHyem 
Xyflllad COXpaHHOCTb, KaK MpaBHJIO, CBHETeEIbCTBYeT O MePpeOTJOXKeHHH. 

SHAaUHTeJIbHad MHHepaH3allHA BeCbMa S3aTPYNHAeT BbIABJICHHE CTPYK- 
TYPbI COONOYeK MbIVIbICBLIX H CNOPOBBIX 3epeH, a CHJIbHaA TesopMallHsA He- 
PeAKO MIpelATCTByeT YCTAHOBJICHHIO OCHOBHBIX MOP@OJOrHyeCKHX MPH3HAaKOB 
u3syyaemoro OObeKTa. OcobeHHO NOABepKeHb! AepOpMallMH KPyNHble MbIIbUe- 
BbI€ 3€PHa XBOHHBIX, HMEIOWLHE OTHOCHTEIbHO TOHKHe OOOJOUKH UH COXKHYIO 
tbopMy; NOSTOMY IPH aHasH3e MpoO H3 Me3030HCKUX NOpoO Wake CaMble OMBbIT- 
Hbl€ aHaJIMTHKM PerHCTPHPylOT HeEKOTOPOe KOJHYeCTBO TaKOM MbIJIbIbI Kak 
«HEOMPeeIeEHHY!O MIbIJIbIy XBOHHbIX». 

CHJIbHO CMATLIMH He€peZKO OKaSbIBalOTCA H HCKOMAeMbIe CIOPbI; pH 9TOM 
CNOpbl paqWa/bHOrO CTPOeHHA, T. e€. HMeHOUHe TpexJyyeBylO Llesb pa3Bep- 
3aHHA, 10 XapakTepy AePpOpMallHH MOryT ObITh pa3eJIeHbl Ha ABE OCHOBHbIX 
rpynmbl: a) CMATbIe GecnopsAOUHO H 6) CMJIOULeHHbIe C NOOCOB. ToT HIM HHO 
THM AepopMalluu Mpucyll cnopaM onpefeJeHHbIX BHOB ManopoTHuKOOOpas- 
HbIX H OOYCJIOBJIeH C(POPMOH cCnNOp H CTPOeHHeM HX OGoIONeK. 

Cnopbl, HMeBLIMe WapooOpa3sHy10 HAM OM3Ky!0 K WapoobpasHol dopmy, 
MO-BHAHMOMY, PpaHO Pa3beQHHABLUHeCA BHYTPH TeTpadbl H XapakKTepH30BaB- 
IIHeCH CXOJHbIM CTPOeCHHeEM HM OH3KOH TOJULHHOH OOONOUKH JUCTaJIbHOH U 
MPOKCHMaJIbHOH CTOPOHbI (HanpHMep, THNa cnop Osmunda), cMHHasucb Gec- 
NOPALOYHO; NOMOKeHHE MPOKCHMaJIbHOrO Nostoca (T. €. TOUKH CoeHHeHHA 
aye Wei) y TaKHX YMJIOWeHHbIX HCKOMaeMBIX CNOp He *UKCHpPOBaHO. 

Cnopbl, OOnapy2KHBaBLUHe pe3Koe pasJIHUHe B CTPOCHHH H TOLLMHe O60/104- 
KM JHCTaJIbHOH HW MpOKCHMaJIbHOM CTOPOHBI, MPH POccHH3alHU, Kak NpaBHuo, 
yIJIOWaIHCb C MOJHOCOB; KOHTYp TaKOH epopMHpOBaHHOHM CNOpbl CoBNafaer 
C JMHHeH SKBaTOpa, a NPOKCHMAJIbHbIM NOMOC JI@KUT B WeHTpe (Hay, AuCTab- 
HBIM MOJIIOCOM HJIH MO HUM). OObi4uHO y peleHTHbIX CNOp Takoro Tuna Kyno- 


AooOpasHo-BbINyKaA O6oMOUKa LHCTAaIbHOM CTOPOHBI OTHOCHTeNbHO TOVCTAR,. 
a oOo04uKa TpexrpaHHO-NMpaMusabHOH MPOKCHMaJIbHOM CTOPOHbI, ConpH-. 


KaCaBleHCaA B TeTpawe C MPOKCHMAJIbHBIMH CTOPOHaMH CeCTPHHCKHX cnop,, 
Goulee TOHKAaA (HEPeAKO OHA HECKOJbKO BMATA BHYTPb Cnopbl). OcobeHHO ACHO. 
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Ppa31H4uMe B CTPOeHHH OOOMOUKH AMCTAaIbHOM HM MPOKCHMaJIbHOH CTOpOH y cop, 
MMCIOULHX Pe3KYIO «9KBATOPHaJbHYy!O PpaHHlly»; y TaKHX CNOp Hapy2KHas N0o- 
BEPpXHOCTb OOOIOUKH AHCTaJIbHOH CTOPOHbI HepeKO HeCeT XapakTepHble CKYJIbII- 
TYPHble OOpa30BaHHaA, a OOo0"UKa TDs hGiMeaby Ol salva iar WJIH cuia6o (MI 
wHaye, ¥eM JHCTaJIbHOH) OPHAMCHTHPOBAaH- 
Has (nanpumep, CNOpbl HEKOTOPbIX BUOB 
Selaginella, Anogramma u gp.). 

XapakTepHble THNLI Je@opMalluu 3sTUX 
OCHOBHbIX JBYX rpynn cnop H300paxKeHbl 
Ha pue. |. 

Kak. Obl MpOMexKYyTOUHIMH MexK_Yy 
9THMH JBYMA YTpynnaMH OKa3bIBaloTCA 
CHOPbI, H€ HMEIOLHe pe3KOH 9KBATOPHauJb- 
HOH paHHUbl, HO OOHapyxXuBaloulue pa3- 
HUA B TOJULMHE HW CTpOeHHH O6O.10UKH 
AUCTaJIbHOH HW MPOKCHMaJIbHOH CTOPOH; 
y TaKHX CNOp OOo10UKa B OOaACTH 93KBAa- 
Topa mocTeneHHO YTOHbIlaeTcA OT JH- 
CTaJIbHOH CTOPOHbI K MpOKCHMaJIbHOH, a 
CKYJIbIITYPHble 3JIEMeHTbI, YeETKHE Ha NO- 
BePXHOCTH {HCTaJIbHOM CTOPOHbI, Ha 
MNPpOKCHMaJIbHOH CTOPOHe CTAHOBATCSH, Kak 
HpaBulo, Oowee MeJIKHMH HW MeHee Pe3KO 
OKOHTYPeCHHbIMHM (HalpHMep, Cnopbl Tuna 
Botrychium, Cryptogramma nw Jp.). Cno- 
Ppb!I TaKOFO CTPOCHHA CMHHAIOTCA NPH (poce s 
CHJIH3alHH JIMOO C momocoB, JIHOO (3Ha- ‘ 1 f 
YHTeJIbHO pexke) GecnopxOUHO. Puc. 1, Ocnopupie THnbl AedopmanHy 


Tor takT, uTO OGonoUKH cnop payu- CNop paqvatbHOro CTpoeHHa mpH toccu- 
aJIbHOrO CTPOCHHHA, HMerwllHxX )pe3KyYytO 
SKBaTOPHaJIbHyIO TpaHHuy, Medbopmupy- 
FOTCH C MOJIIOCOB, a He OecnopszouHO, 
MO3BONACT YTBeEpKaTb, YTO HCKOMACMbIC 


au3aunu. Cxema. / — cnopbl wapoobpa3- 
HbIe HIM OH3KHE K WapooOpasHbiM, He 
HMeIOWIHE BbIPAaKeCHHOH. 9KBATOPHAMbHOH 
rpaHuupl. // — cnopbl C ACHO BbIpavKeHe 
HOH 9KBaTOpHaIbHOH TpaHHueil. a, Ou 


6 — PeLCHTHbIe CMOPbl COOTBETCTBEHHO B 

MPGKCHMAJbHO-NOJAPHOM, 9KBATOPHaIb- 

HOM H JMCTaIbHO-NOJAPHOM MOJIOXKeHH- 

AX; 2 — HCKoMaembie JetbopMupoBaHHble 
Cnopbl 


Me€3O30HCKHe CNOPpbl, MOCTOAHHO BCTDpe- 
yalOllHecA MPH aHasiH3ax epopMupo- 
BaHHbIMH C MOJIOCOB (B 3THX Cy4aAXx 
JYuH UeIH pa3Bep3aHHA CXOMATCA B 
WeHTpe YMJIOWeHHOH cnopbl, oOpa3sya 
Oonee HIM MeHee MpaBHJIbHy!O TpexwlyyeByo cburypy), Takxe HMeJIH BbI- 
PaxkeHHYIO SKBaTOPHaJbHy!0 TpaHHuly. CesoBaTebHO, FOBOPHTb B OOILeM 
O XapakTepe MOBeEPXHOCTH 9K3OCNOPHA TaKHX HCKONAeMbIX CNOP HeOcTaToU- 
HO, a CIEAVeT Pa3seJIbHO XAPaKTePH3OBaTb MOBEPXHOCTh AMCTAaIbHOM HM MpPOK- 
CHMaJIbHOM CTOPOH. KoHeuHO, 9TO He BCera BO3MOKHO, TaK Kak IMIPH coccu- 
JH3alHu OObUIMHCTBO M€3030HCKHX CNOp MpeTepneso CHJIbHOe yMJIOULeHHe, 
MpHBequiee K HCUe3HOBECHHIO BHYTPeHHeH MOOCTH; NpH 3¥TOM OOOOUKH JH- 
CTaJIbBHOH HW MPOKCHMaJIbHOHM CTOPOH BOLIJIM B COMPHKOCHOBeHHe BHYTPeCHHUMH 
NOBePpXHOCTAMH. YUHTHIBaA He3HAYHTeJIbHYIO TOJILHHY TaKHX YIMJIOULeCHHBbIX 
CNOp, MOXKHO CKa3aTb, YTO MPH paccMaTPHBaHHH UX B NpOXxoOssem CReTe MOL 
MHKPOCKONOM OOHapyKUBaeTCA Kak Obl HaJIOKEHHE CKYJIbINTYPHOrO OpHa- 
MEHTA IIPOKCHMAJIbHOM CTOPOHb! CNOpbI (CJM OH CYLLeCTBOBaJI) Ha CKYJIbITYp- 
HbIM OPHAMeHT AHCTAJIbHOH CTOPOHDI. 

C. H. Haymosa (*) mpv co3aHHu HbIHe WHPOKO MpHMeHsATOULeHCA UCKyCc- 
CTBeEHHOH (MopcorpaduyeckoH) KaccHpuKalWN HCKOMAeMbIX COP HW MblVIbILBI 
He YUHTbIBaa pa3IMUH B XapaKTepe NOBepXHOcTeH JUCTaJIbHOM WH MPOKCH- 
MaJIbHOM CTOpOH cnop. Ho 3THMH pa3svIH4YHAMH Heb3A mpeneOperaTb, eCJH 
IpM ONHCaHHH HCKOMAeMbIX CMOP PaHaJIbHOFO CTPOeCHHA MepeXOAUTb OT HC- 
KYCCTBEHHOM UX KJaCCHpNKalHH K ecTecTBeHHOH. B npoTHBHOM cyIy¥ae BOs- 
MO2KHBI AOCaMHble HeAOpasyMeHHUs . 
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O6parumcs, Hanpumep, K O6uMpHo pabote H. A. BonxosutTunon (4), 
© cnopax H Mblible Mea WeHTPaJIbHEIX OOlacrelt CCCP usm K Apyromy Oovb- 
WloMy HCcIeqOBaHHIO STOFO xe aBTopa (?), HMeBLIeMy H MMerollemy Goubi0e 
3HaueHHe WIA W3y4eHHA Me3030lCKHX OTJOKeHHA SikyTuu. B_ nepBon 
H. A. Bonxosutuna onucpiBaet cnoppi Anogramma imperfecta (Mal.) Bolch., 
Bo BTopom — Anogrammites imperfectus Bolch., npuHBoquT HX 3apHCOBKH, 
a TaK)Ke PHCYHOK CNOpbl 2KH- 
ByUeroO HbIHe MaMOpOTHHKa. 
Anogramma leptophylla (L.) 
Link, co cnopamu KoToporo 
CUNTaeT CXOHBIMH OMHCaHHble 
HCKOMNaeMbIe CHOP. 
= Mbt He CKJIOHHbI CUHTATb 
r) yOeAUTeIbHBIM CXOACTBO cmop 


Puc. 2. a—cnopa Anogrammites imperfectus sleet imperfecta (Mal.) 


Bolch., 6 — cnopa A. leptophylla — (L.) (puc. 2 @) Spi 60- 
Link, @—cnopa A. imperfecta (Mal.) Bolch. ee cnop Anogrammites im- 
(no H. A. Boaxosutuxoli (2,2) perfectus Bolch. (puc. 2a) ¢ 


npuHBeyeHHpimM H. A. Bonxo- 
BHTHHOM pHcyHkoM cnop Anogramma leptophylla (L.) Link (puc. 2 6). Bonee 
TOrO, NPHBeAeHHbIA WIA CpaBHeHHA MoceqHHH PHCYHOK HWKaK HeJIb3A Ha- 
3BaTb yauHbIM H300paxKenHem crops A. leptophylla. 

Cnoppt A. leptophylla(L.) Link, kak usBecTHo, HMe1oT ACHO BbIPaKeHHYIO 
9KBaTOpHaJIbHy!O PpaHHlly (pHc. 3); MOBepXHOCTb AHCTaJIbHOH CTOPOHbI cno- 
pb! OyropyataA, moBepx- pou S | 
HOCTb €€ MpOKCHMaJIbHOH STS aaa 
CTOPOHBI HMeeT CJIOKHIL 
peibed. Baus npoKcHMab- 
HOrO mosoca MexKy Jlyda- 
MH lle pa3Bep3aHHA Ha- 
XOAATCA TPH y4acTKa O6o- 
JIOUKH, HMeOULHe MesKOOy- 
ropuartyo MOBepXHOCTB, 
OCTaJIbHaw YaCTb MOBeEPXHO- 
CTH OOOJO4KH MPOKCHMAaJIb- 
HOH CTOPOHbI MOKPbITa Ba- 
JIMKOOOpa3HbIMH YTOJILLeHH- 
AMH, MpOTATHBaoulMMHcAa 
M@K]y KOHWaMH wJyuen 
WleIH pasBep3aHHaA. 

OnvcaHHa HM PHCYHKH pyc, 3, Cnopst Anogramma leptophylla (L.) Link B 
cnop A. leptophylla mpu- JHCTaIbHO-NOJIAPHOM (a), 9KBATOPHaJIbHOM (6) MH MpoKcn- 
BOJHJIH MHOrHe aBTOPbI; MaJIbHO-IOJIAPHOM (6) NOOKeHHAX B 
HanOovlee yqauHble 43 onyo- 

JIMKOBaHHBIX H300paxKeHHH AMCTaIbHOH HM MPOKCHMAaJIbHOM CTOPOH cHop: 
9TOrO ManOpoTHHKa mphuasviekaT K. Te6eno (4) ul. Xern (*). 

I[pHBeqeHHbIM MpHMep JIMMWHHH pas nosqYepKUBaeT HEOOXOLUMOCTD THLaTeNb- 
HOrO H3y4eHHA MOPosOrMyecKHX OCOGeHHOCTeH HCKOMAeMbIX H PellLCHTHbIX 
cmop, 6e3 4ero HEMBICUM Mepexok OT YMCTO MOpdorpaduyeckok KaccupuKa- 
IKMH HCKOMAeMBIX (OPM K KJlaCCHuKalHu ecTecTBeHHOH. 

IlockouIbKy BNOJIHe YLOBJeTBOPHTeIbHEIX ONMCaHHH HM H3806paxKeHHi cnop, 
MOLYULHX CJlyXKUTb 9TAIOHAMH JIA CPaBHeHHA C HCKOMAeMbIMHM CHOpaMH, HMeeT- 
CAH MaJIO, WIMPpOKO MpaKTHKOBaTb Nepexo K eCTeCTBeEHHOH KsaccHpukallHH 
MCKOMAeMBIX CHOP elle MpeKAeEBPeMeEHHO. 

IIpu uccleqoBaHHAX HCKOMaeMbIX CMOp BO3HHKaeT HeEOOXOMMMOCTb OTMe- 
THTb Pa3JIMYHA B XapakTepe MOBeEPXHOCTH AMCTaJIbHOH HM MpOKCHMaJIbHOH 
CTOPOHbI HEKOTOPBIX H3 HHX, OMHAKO, KaK OTMeYaJIOCb Bolle, OOUleENpHHATAA 
MOp@oviorHyeckad KslaccHpuKkayua C. H. Haymosoi (7), mpeqviokennaa ene 
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B 1937 r., He yuHTbIBaeT 9TOTO MpH3Haka. [losTOMy yMeCcTHO mpelOKUTD 
B AONOJHeEHHE K HMECIOULMMCA B MOpdorpaduyeckcon cucTeme C. H. Haymopoi 
nofirpynnam rpynnpi Triletes R. eule ofHy HOBy!o noy”rpynny — Heterolate- 
ritriletes, BKmO4aIONyIO CNOpPbl paHambHOrO CTpoeHHA, OOHapyxuHBaroulHe 
pa3mMuHA B XapakTepe NOBepXHOCTH JHCTaIbHOH HM MpPOKCHMaJIbHOM CTO- 
poubl. OAHHM H3 XapakTepHbIX MPH3HaKOB TaKHX HCKOMAeMbIX CHOP MOXKHO 
CUHTATb H OOBIYHDIM THN JepoOpMallHH HX MPH *OccHJIM3al\HH, a HMeHHO —- CMO- 
MHBaHHE C MOJHOCOB. 


Mockosckuh rocyfapcTBeHHblit Ilocrynusio 
yuuBepcutet uM. M. B. Jiomonocosa 23 VII 1959 


| UHTHPOBAHHAS JIMTEPATYPA 


| 1H. A. Boaxospurtuna, Tp. Mucr. reon. nayk AH CCCP, B. 145, cep. reon., Ne 61 
(1953). o HerAvenebots omamrmansTp. Teor. waer. AH CCCP, 5. 2 .(1956). 
$C. H. Haymosa, Tp. XVII ceccuH MexyyHapogH. reon. Kourpecca, M., 1939. 
4K. Goebel, Bot. Zeit., 35, NeNe 42—44, Leipzig (1877). * G. Hegi, Illustrierte 
‘Flora von Mitteleuropa, 1, Miinchen, 1936. 
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Tloxnzagn AkayemMuu nayk ccGPe 
1959. Tom 129, Ne 5 


bH3HOJIOTHA PACTEHHA 


T. K. POPBILIMHA 


O TPAHCIMPALMH BECEHHHX 3PEMEPOHAOB JYBOBOTO JIECA © 
(I1pedcmaeaexno axademuxom B. H. Cyxauesim 22 VII 1959) he ! 


{oe 


Becennue acemepougbl AyOoBoro seca MpelcTaBsIAOT OYeHb HHTepecHyto 
B 3KOJIOrHYeCKOM OTHOWICHHH Tpynny TpaBAHHCTbIX pacTeHHi. Oun Bererie 
Py!OT paHHeli BeCHOH, Of elle HEOOJIMCTBEHHBIM MOOrOM Jleca, B y CIOBHAX 
BbICOKOH HHTCHCHBHOCTH CBeTa, MOBBILMeCHHOH BJlaxKHOCTH MOUBbI H CpaBHHTeJIb- 
HO HH3KHX TemmepatTyp Bo3qyxa.MoxkHO omKuaTb, 4TO CBOeEOCOpasHble yCJIOBHA 
HaKJabIBalOT OTMCYATOK HE TOJbKO Ha AOBOJIbHO XOPOLIO H3Y4eHHY!O PHTMHKY: 
aemMepOHAOB, HO H Ha UX *PH3HOMOFMYeCKHe MpOMecchl, MOUTH He 3aTPOHYTHIE 
B HTepatype. M3yyeHve mocleqHHX MOXKET WaTb HeMaJlIO HHTepecHoro AA 
BbIACHCHHA OOWLHX 3AKOHOMEPHOCTeH JKOJIOFHYeCKOH CH3HOJIOrHH pacTeHHH.- 

B wactosmlei paOore, MOcBALLeHHOH BOMpocaM, CBA3aHHbIM C BOJHBIM pe- 
X%KHMOM 3(eCMeEPOHAOB, H3MepAJaCb TpaHCNHpauuA UX WHCTbeB. Pa6oTa mpoBo- 
uslacb B ampeie — Mae 1958 u 1959 rr.* Ha yye6HO-onbITHOH cTaHuHH JIeHHH- 
rpafckoro rocyapcTBeHHoro yHuBepcuTeta «Jlec Ha Bopckle», B 1OxKHOH Ya- 
CTH slecoctenHOol 30HbI (BopucoBKa, Bearopoyckor o61.). OcHOBHOH yuacToK, 
Ha KOTOPOM MPOH3BOJHJINCb H3MepeHHA, PpacnoONOxKeH B 3anOBeqHOH uacTH 
HarOpHOll BbICOKOCTBOJIBHOH AyOpaBbl, B THNHYHOM AIA WaHHOrO JeCHOTO Mac- 
CHBa aCCOWHalHH JIMMO-ZyYOHAK OCOKOBO-CHBITbeBbIH (MO JIeTHEMY aCMeKTY). 
BecHol Ha 3TOM yuacTKke mpeoOMafaior BHawae Scilla sibirica Andrews, 
3atem Corydalis Halleri Willd., Anemone ranunculoides L. u Ficaria verna 
Huds. Orn Bub! MW ObIIH OCHOBHBIMH OObEKTaMH H3MeDeHHH. Tpancnupalua 
H3MepAJaCb 10 MeToy aka. JI. A. MBanosa (') B TeveHHe QHA Yepes KaxK Abe 
2 uaca, KaKbIH pa3 B HeCKOJIbKHX NMOBTOPHOCTAX. 

YuHTbIBat HH3KYIO BECeHHIOIO TemMMepaTypy Bosszyxa (B «Jlecy Ha Bopck- 
Jie» B ampeme 2HeM OObl4uHa TemnepaTypa 10—i6°, pegzko Bplme 20°), MO*xKHO 
ObIIO Obl MpeANOIOKUTS y 2heMePOHOB HEeBLICOKy1O TpaHcnupaunw. Ho, Kak 
MOKasbiBaeT Ta. 1, B ACHbIC HH MOMYYeHbI UPe3BEINaHHO BbICOKHe WHdpb 
TPaHCNHpallHH, MpeBbIWIalollWe H3BeCTHbIe B IMTepaType JaHHble AIA TpaBa- 
HHCTbIX PaCTeHHH, BereTHpyloulHx JeTtomM. Mcksiouenve coctaBsaset Scilla 
sibirica, BOSMOKHO OarofapA HaJHUHIO B IHCTbAX CAM3eOOpPa3HbIX BeLULeCTB, 
MpHa‘woulHX HEKOTOPy!O CYKKYJICHTHOCTb H MOBBILIeCHHY!O BOLOYepxKUBal0- 
Uy!O CNOCOOHOCTh TKaHAM 9TOFO BHa (B OMbITaX C HTeIbHBIM 3aBAaHHeM 
Scilla sibirica Tepaa Bogy MefeHHee Apyrux sdemepouzos). 

Bplcokas TpaHcnu pallu apemepOuLOB AYOOBEIX JIeCOB, MO-BHUMomy, O6Obsc- 
HAeTCA JelicTBHeM HHTCHCHBHOrO CBeTa B HeOOJHCTBEHHOM JIecy B coueTa- 
HHH C OOJbUIMMH 3anacaMH BeceHHeli Bar B 1oO¥Be. Crekyer TakK%Ke YUeCTb, 
4uTO TemmepaTypa JIMCTbeB SeMePOHAOB, MpeAcTaBAIOWad HCTHHHBIM Temne- 
PaTyPHBIM (OH TpaHCNupalluu, B COMHeUHbIe THU OblBaeT HA HECKOJIbKO rpa- 
AYCOB Bblllie TeMNepaTypbl Bo3sqyxa. U3smepenHA C NOMOLIbIO NO.yMpoBO_HH- 
KOBOrO MHKPOTepMHCTOopa NOKa3aJiuH, YTO mpH 16° TemnepaTypa sucTbeB Onna 
20—22°, npu 21—22° nocneqHaa Joxoqnna Jo 25—28°. 


* Becuoit 1959 r. B pa6ote npHHumasa yuactHe B. A. Cmupuosa. 
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Ta6Onmuna 14 


paHCcnupauua BeceHHUX SieMepOHAOB MPH PasJIHUHBIX YCOBUAX OCBeeHHOCTH HM ‘TeMIIe- 
; patype eo3yyxa oT 12 no 19° (cpegHne us 20—40 onpegzenennit 


MutTecHcuBHocTb TpaHCnupat\HH, Mr/r cpIp. 
Becca B 4ac IIpeppimenne 


Tpancnupauu Makc. Ha6u0- 


aBlu. TpaHc- 

Buy nacmy HO cpegH. o6nau- AICHO, ie hy Hage PACE cs 

BA HOCTb ay", % 
6—8 Thc. mK | 15—25 THIc. x] 90—65 TIC. 1K 

Sicilla sibirica 185 370 500 200 4110 
Corydalis Halleri 380 890 4200 230 2180 
|Anemone ranunculiides 400 790 4250 275 1620 
Ficaria verna 350 710 | 4120 220 1660 


* Han TpaHcnupalueli B NacMypHylo norony. 


Tpancnupauua spemepougoB, kak BHZHO 43 TaO. 1, BecbMa 4yTKO pearn- 
pyeT Ha yCOBMA OCBeLLeHHOCTH. T'yaugosa (*) yka3piBaetT, 4TO y HeKOTOPbIXx 
|TPaBAHHCTEIX PaCTeHH TaeKHOH 3OHbI TpaHCNHpaluA B ACHbIe AHH MpeBbi- 
‘maeT TpancnupalMio B MacmypHylo norofxy Ha 40—70%. J]na scbemeponzos 
-myOoporo seca Takoe MpeBblluenHve cocTaBAxeT oT 200 No 275%. TecHaa cBA3b 
TpaHCnupallHu SpeMepOuOB CO CBeETOM BUNA H MPH aHasM3e THNMYHOPO HEB- 
HOrO xOMa TpaHcnupawHH (pune. 1). 
Yxe B15 uac., mpH 3HauuTebHOM 
ocaOeHHH cBeTa, TpaHcnupalHa 
3aMeCTHO MaflaeT, B TO BpeMA KaK 
TeMMlepatypa BO3qyxa elle ocTaeTca 
Ha OTHOCHTeJIbHO BbICOKOM YPOBHe. 


ALA 


Mé/e- Ve 


D 5G F175 1518 18 PA 
TeMnepunypa C03GYL2 


6-17 20-22 a 26°C 
as TEMNEPQIMYLA MUCTIDE 
DTG WIG =1G~=SAT=«*AG 400 y 
Puce. 1. J[HeBHow xO HHTCHCHBHOCTH Puc. 2. MxTeHcuBHOoCcTb TpaHcnu- 
TpaHCnWpauNn BeCeHHHX s(peMepoHOB pal BeCeHHHX  acpemepoujoB 
(27 IV 1959 r.): 1 — Anemone ranun- IlpH pa3Holi Temnepatype Bosyzy- 
culoides, 2— Corydalis Halleri, 3 — xa. O6Oo3HaYeHHA Te Ke, uTo Ha 
Scilla sibirica; a — Temnepatypa Bo3zy- puc. 1 


Xa Ha BbicotTe 15 cM, 0 — OTHOCHTe/IbHaA 
BMla2xXHOCTb BO3AYXa TaM Ke, @ — HHTCH- 
CHBHOCTb OCBelLeHHOCTH 


Vutepecuyto 3aKOHOMepHOCTh yaeTcA OOHAPyXKUTb MPH aHaJuse 3aBMCH- 
MOCTH TpaHCnHpallHu seMepOuAOB OT TeMMepaTyPbl BOSAyXa. Ha puc. 2 no- 
Ka3aHbl Be@JIHUHHbI TpaHCMupallHn, NOJyYeHHble MpH pa3sHOH TemMmepaType 
BO3yXa, MpwueM Aid CpaBHHMOCTH OTOOPAaHb! TOJbKO JaHHble MO/JyCHHbIX 
OnpeweieHHi B COJIHEYHbIC AHH, T. €. MPH CXOMHbIX YCOBHAX OCBEINeCHHOCTH. 
Kagan Touka mpesctaBaneT cpeqnioio RemuunHy Aaa 10O—15 onpegenennit 
B J4HHOM HHTepBavie Temnepatyp. Kak BHAHO M3 pc. 2, MaKCHMYM TPaHCHH- 
pallu Bcex BUAOB MpHXOAUNTCA Ha HHTePBail 15—18°. I]pu ovenb HH3KHX TeM- 
nepatypax nopsqKka 6—9° Tpancnupalua mafaeT, HO HW MpH MOBbILICHHH TeM- 
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nepatypbl Bo3qyxa Jo 21—24° nHaOmofaeTca 3aMeTHOe CHHKeHHE TpaHcnupa- 
wHH. HanoMHuM, 4TO TeMMepaTypa JIMCTbeB B MOCJIeEMHEM CJIyyae AOXOAMT AO 
25—28°, w TaKkad TeMiepatTypa, OYeBHZHO, ABJIAeTCA yxKe HeOMarompuaAT- 
HOM WIA BOHOrO pexKHMa ac:eMepoHOB. | 

CuwkKeHHe TpaHCnupalMu B %*KapKUe YaCbI AHA — ABJCHHE, U3BECTHOe AA 
MHOPMX pacTeHHit. OObIuHO ero OOBACHAIOT OMHOBPeMCHHBIM YBeJHYCHHEM 
cyxXOCTH BO3AyXa HM MOUBbI MH CHWYKeCHHEM KOJIHGeCTBa JOCTYMHOU WIA pacTeHHi 
Bulard. Ho B OTHOMeHHH 2c:eMepOHAOB BPA JIM MOMKeT HATH pedb O HeJO- 
cTaTKe BJlaru, Tak KaK Nocle TaAHHA CHera BJlaxXHOCTb MOUYBbI UpesBbluaH- 
HO BbIcoKa (B anpete 1959 r. BlaxKHOCTb BEPXHUX TOPH3OHTOB OXxoAHNAa MO 
45—48%). MoxkHo mpeqmouoxKuTb, YTO MOBbIMeHHe TemMMepaTypbl OTPHIla- 
TeJIbHO JlelcTByeT Ha MWJa3My KJIETOK, UTO H NPHBOAMT K CHHKeHHIO TPanCay 
palun. 

IIpuypoueHHOcTb MaKCHMyMa TpaHCNMpaluu K OTHOCHTEJIbHO HEBbICOKMM 
TemilepaTypaM MOKasaTeIbHa JIA apeMepONNOB, KaK PaHHeBeCeHHUX pacTe- 
HH, MH BIO/IHe COOTBETCTBYeT OOLIYHOMY TeMMepaTypHOMYy OHY, Ha KOTOPOM 
MpOTeKaloT HX OCHOBHbIe (pH3HOMOrHYeCcKHe MpOLMeccel. 


JleHuHrpadckHlt TOocyapCTBeHHbIli YHHBepCHTeT Tloctynuao 
um. A. A. )Knanopa 31 VII 1959 


WHMTHPOBAHHAS JIMUTEPATYPA 


1. A.Wspanos, A. A.Cununa, 10. Jl. Weanspuuxkep, Bor. xypn., 35) 
Ne 2 (1950). 2? H. B. ry augosa, Tp. incr. aeca AH CCCP, 41, 1958. 
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Joxnsage Akagemun nayxk CCCP 
1959. Tom 129, Ne 5 


PH3HOJIOTH A PACTEHHH 


B. f. KAPITOB 


KOHKYPEHUMA KOPHEM JLEPEBbEB UW COJEP)KAHHE 
NUTATEJIBHbIX BEUWIECTB B JIACTbAX PACTEHHM 
TPABAHO-KYCTAPHHYKOBOLO APYCA TAE)KHbIX JIECOB 


(II pedcmaeaeno akademukom B. H. Cyxauesom 8 VII 1959) 


Msyyenne B3aHMOOTHOLICHHH MexKy J[PeBOCTOeM H CHHY3HAMH TpPaBAHO- 
KyCTapHHYKOBOrO Apyca B Jlecax CpeHel Tar NPHBeJO K 3aKJHOUCHHIO, YTO 
KOHKYPeCHTHbI€ OTHOWICHHA KOPHEBbIX CHCTeEM UrpaloT HCKJIOYMTeIbHO 
‘BaxKHylO PpOJb B (OPpMMpOBaHMM CTPyKTypbl HWXKHUX APYCOB  JeCHbIX 
cooOuects ('), Pawnee BbicKa3aHHoe mpeqnomoxKeHHe, YTO MepexBaT KOPHAMHU 
‘AepeBbeB NUTATeJIbHbIX BEULECTB OKa3bIBaeT CAMOe CYILECTBEHHOe BUIMAHHE 
Ha pasBUTHe NMOKPOBa B Ta@KHIX (UTOMeHO3aX, HYKMaeTcA B Cepbe3HoH 
9KCNeEPUMeHTaAJIbHOH MpoOBepKe MH JasibHehuleH paspaOoTKe B HanpaBJIeHHH 
BBIACHEHHA, 3a KAKMe HMCHHO NHTATeJIbHble BelllecTBa HavOowee OCTPO mpo- 
'TeKaeT KOHKYPeHIHA B JIecax cpefHeH Tarn. 
B cBxa3H C 3THM MbI NPeANPHHANH MOMbITKY MPOCeAUTb, KaK BJIMACT KOH- 
KYpeHUMA KOpHel WepeBbeB Ha COMep2%xKaHhe MUTATEIbHBIX BEWLECTB B JIMCTbhAX 
pacTeHw TpaBAHO-KYCTaPpHUYKOBOTO Apyca Tae@KHbIX duToWeHo30B. IIper- 
‘WOslarasiocb, 4YTO Takoe H3y¥eHHe MO3BOJIMT He TOJIbKO BBIACHHTb POJIb 9TOM 
@OpMbI OTHOWCHHH MexKAy pacTeHHAMH B pa3sBHTHM MOKpPOBa MOA MosoroM 
feca, HO J\acT BO3MOXKHOCTb HeCKOJbKO NPOABUHYTb pelieHHe Bompoca 06 
HCMOJIb3OBaHHH XMMHYeCCKHX aHaJIM30B paCTeHHM NOKpOBa JIA OLeHKH OOec- 
‘“Me@ueHHOCTH JICCHBIX MOUB TMlaBHeMUIHMH QOpMaMH MMTaTeJIbHBIX BeLLeCTB. 
-CymectByer MHeHHe, 4YTO UpesBbIyaHHO C/IOKHAA MmpoOseMa OWeHKH MHTAa- 
(T@JIbHOFO pexKHMa JICCHBIX MOYB HE MOXKeT ObITb YAOBJETBOPUTEbHO pe- 
“WeHa TOJIbKO Ha OCHOBe XHMMHYeCKHX aHasu30B m04uB (8, ®, 13). Hemuorounc- 
_JI@HHbI€ MONMbITKH YCTaHOBUTb 3aBHCHMOCTb MeKY MPOM3BOAMTeJbHOCTHIO 
ApeBoOcToeB, COJepKaHHEM MUTATEJIBHbIX BeULECTB B NOUBe HM B TKAHAX pacte- 
HHH MOKPOBa MOKa He Jas COrsacoBaHHbIxX pe3ysIbTaToB. B paOore Priqaues- 
ckoH nu Tepemenkopoi (7), Hampumep, Obllia nosyyeHa YeTKaA CBA3b MeKAy 
cofep2KaHHeM a30Ta B PpaCTeHHAX NMOKPOBA, MPOH3BORMTEIbHOCTbIO ApPeBOcTOH 
MW HaKOMJICHHeM B NOUBe JOCTYMHBIX WIA pacTeHul CoeHHeEHHH asora. K uHOmMy 
| BbIBOAY MpHIWIH KaHakcKue ucceqoparenu Tarnou, Jlapougq u Amuor (°), 
| KOTOpbIe yTBepxKLaloT, YTO KOHIEHTPalWA MUTATeJIbHbIX BelleCTB B TKAHAY 
pacTteHHii HHKHUX APycoB ieca B OObUIeH CTeMeHH 3aBHCHT OT HaCJeACTBeH- 
HOM BUOBOL CnelMduKH XMMHYECKOrFO COCTaBa pacTeHHM, eM OT COMep2xKaHHA 
MHTaTeJIbHbIX BelllecTB B ropH3oHTe A, ecHbIx no4uB. Ilostomy cosepxanue 
MMTATeJIbHbIX BeUleCTB B TKaHAX PaCTeHHH MOKPOBa, M0 MHEHHIO aBTOPOB, 
HE MOXKET CUYKUTb MOKa38aTeeM KNacca MPOM3BOAUTEbHOCTH JICCHBIX MOUB. 
BpiBok STOT COBepwIeHHO He corsacyetTca c aHHbiMa Mutuena uw Uanguepa 
(°) w mp. (3->), moKa3aBlIHX HaJIM4uHe TeCHOM 3aBHCHMOCTH Me@e*KAy comepxKa- 
HWeM MMTATeJIbHbIX BeIeCTB B TKaHAX pacTeHHH HM B MOUBe, 

Visyuenve KOHIEHTPalMl MMTAaTeIbHbIX BelLeCTB B TKAHAX PacTeHHH M0- 
KPOBa IIpOBOAUOCb HAMM B OMbITAX C TpPaHIeHHOH OOpeskOH KOPHEBbIX CH- 
crem WepeBbes. IloqpoOnoe onucaHve 3THX OMbITOB MOXHO HalTH B yxKe onyO- 
JMKOBaHHOM Hamu paOote (1). 3fecb JIMIb OTMETHM, UTO OOBEKTAMHM aHaJIH30B 
CYXKMIM pacreHHA MOKPOBa eJIbHHKa-YepHUYHHKA UM OepesHAKa BeHHMKOBO- 
YeEPHMUYHOFO, COMPsXKeHHbIe B CBOCM Pa3BHTHH C MAJIOMOLLHbIM MO30JIOM. 

Visyyenubie pacteHust MpoOu3pacTasH Mok MOJIOTOM ApeBOcTOeB C BbICOKOH 
rycCTOTOH CTOAHUA JepeBbeB HM COMKHYTOCTHIO KpOH. B esoBomM ApeBocToe Ha- 
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cunTpiBalocb 1400 crBo0B emu Ha | ra, HMerloulHe B cpeqHem Bospact 110— 
115 ner. ComKHyTOCTb KpOH JepeBbeB 34ecb onpegenssacb B O,7. [peBocron 
6epe3bl MyWHcTOl HMeeT COMKHYTOCTb KpOH 0,8 mp 4Ace CTBOuIOB Ha | ra 
10 830. Bospact 6epesoBoro ApeBoctox 26 «er. ; 

JINcTbA WIA AHAIM30B OpasHCb C KOHTPOJIbHbIX HM OMNbITHBIX PaCTeHHH KHC- 
suutt (Oxalis acetosella L.), Befituuka JIanrcgopia (Calamagrostis Langsdorf- 
fi Trin.), vepHuxu (Vaccinium Myrti!lus L.) u cupirn (Aegopodium podag- 
raria L.). KoHTpowbHble pacTeHHA pa3BHBaJIMCb B yYCOBMAX KOHKYPpeHUHH 
C KODHSAMH JlepeBbeB, a B OMbITe 9TH Ke PaCTeHHA ObIJIM HSOUPOBaHbI OT BJIHA- 
HHS KOPHEBbIX CHCTEM H3yYeHHbIX ApeBoctoes. M3o01auuA ocTHrasacb TpaH- 
wmeHHOH OOpeskoH KOpHeH epeBbeB NO NepHdepHu ONMbITHbIX MOWaqOK Ha 
raryOuny 60 cm. OnbiTb! Obl 3a0x%KeHbI BecHOii 1955 r., a Coop MaTepHasa ANA 
aHaJIH30B MpoBefeH B MepHoy BereTauHuH 1958 r. 

JIucTbA AHAH3HPOFAHCb Ha COsepr%KaHHe 30bI, O6ulero a3zorTa (mo Kbevb- 
Namo), doctbopa WH KabuHA (OObeMHbIM MeTON). Kanu He onpeemases, 


TaK Kak CUHTAJIOCh, UNTO NOABHKHbIe COCPJHHEHHA e€FrO B NOUBe HE HAaXORATCHA 


B 9KOJIOrN"IeCKOM MHHMMyMe. OnpegeieHHe MOXBHXKHBbIX (POPM a30Ta B MOUBe 
mpoBeweHo no MeTony TiopHHa u KononoBoi, a docdopa — no Kupcanosy. 

UpesppiyaliHoO BaxKHO OTMETHTb, YTO BCe BHbI TPaB HM KYCTAPHHYKOB BeCb- 
Ma UYTKO OT3bIBaJINCb Ha YCTPaHeHHe BJIMAHHA KOPHeH JepeBbeB yBesJIMYeHHeM 
39HeEprHuH pocTta HW BereTaTHBHOTO pa3MHOKeHHA. UncIo cTreOeH KHCJMUBbI, 
HalIpHMep, B eIOBOM slecy yBemH4HOCb c 409 qo 4750 Ha | mM’, a OOulas cTe- 
I€Hb MIPOCKTHBHOFO NOKPbITHA NOUBbI HaJ3eCMHbIMH YaCTAMH PacTeHHH MOBbICH- 
Nach c 15 qo 95%. Cxoquble H3Me€HCHHA B CTPyKType MOKPOBa H 9HEPrHH Po- 
CTa pacTeHHi MpocleKUBaJMCb H B GepesoBom Jiecy. M3MeHeHHA B CTPyKType 


NOKpoBa MpoTeKaslH NOX 3HaKOM YCHJICHHOFO pa3pacTaHHA BUOB, OCOOeHHO |: 


TpeOoBaTeJIbHbIX K OoraTCTBY MOUBLI NHTATeJIbHBIMH BellleCTBaMH. Ouenb m0- 
Ka3aTeJieH (pakT NOABJICHHA Ha MOWaqKax Cc OOpyOKOH KOpHei epeBbeB Ta- 
KHX HATPOipHIOB, KaK MawiHHa (Rubus idaeus L.), MBan-uaw (Chamaenerium 
angustifolium Scop.) u KunpeH (Epilobium montanum L.). 

CpaBHeHHe KOHUCHTpauWH a30Ta B JIMCTbAX OMbITHBIX HM KOHTPOJIbHbIX 
pacreHHli KHCJIHIbl MOKa3bIBaeT S3HAYHTeIbHOe pa3zIMyHe MeKAY HAM 
(cm. Ta61. 1). OTueTsMBee BCeroO STO Pa3zIHUHe NPOABMAeTCA BO BTOPYy!O NOwO- 
BHHY BereTalHH, KOra, BHAHMO, CO3aloTCA OCOOeCHHO HaNpAXKEHHbIe YCOBHA 
CHaOKeHHA PaCTeHHH NMOKPOBa NOABHXHbIMH (OPMaMH a30Ta B CBA3H C 39Hep- 
THYHbIM NOTPeOJIeEHHeEM STHX BeULeCTB KOPHAMH epeBbes. Cosepxanue azota 
B JIMCTbAX KOHTPOJIbHbIX PACTCHHH BO BTOPY!O NOJIOBHHY BereTauWl CHUKaeTcaA 
no 2,04—2,06%, Torfa Kak JIMCTbA KHCAHMIUbI, H30MPOBaHHOH OT BJIMAHHA 
KOpHeH JepeBbeB, cosepxaT a30Ta 3,18—3,62%. 

O Kpaline BbICOKOH HanpAxxKeHHOCTH COPeBHOBaHHA Me@KAY KOPHAMH J[e- 
PpeBbeB HM TPaB 3a JOCTYMHbIe COCAHHEHUA a30TA TOBOPAT Pe3KO BbIParKeHHble 
y KOHTPOJIbHbIX PaCcTeHHH KHC/HUbI CHMNTOMbI a3OTHOTO rowosaHHaA. Yoxe 
B MepBylO NOJOBHHY BereTallWW MeIKHe JIMCTbA OY€Hb HH3KOPOCMON KUCJMIUbI 
(Bbicota cre61a 6,7 + 0,1 cm npn nuouagu aucta 3,4 + 0,6 cm?), pacryuen 
B KOHTAKTe C KOPHAMH JePpeBbeB, HMEIOT CBETJIO-3eIeHYIO OKPaCKY JIMCTBHI. 
B aprycte JIMCTbA KHCJIMIbI CTAHOBSITCA 2KETOBATO-3e/JICHbIMH, UTO, KAK BHLUM, 
coueTaeTcA C OYCHb HH3KHM COepxKaHWeM a30Ta B TKAHAX JIMCTA. 

IIpH ycrpaHeHHu BJIMAHHA KOPHel epeBbeB CHMNTOMbI a30THOFO rososa- 
HHA Y KHCJAUbI UCUesalOT HM OHA Pa3BHBaeT KPYMHbIe AMCTbA TeEMHO-3e1eHOH 
OKpackH (mlouWaab ucta 7,7 + 0,5 cm? npH BpicoTe cre6a 10,3 + 0,2 eM). 
Cofepskanve tociopa B JIMCTbAX KUCAUUbI TOJbKO B NepBy!O NOJOBHHY wJeTa 
OblIO BEIe y pacTeHHii, M3O0JIMPOBaHHbIX OT BJIMAHMA KOPHel B3POCMBIX e- 


pepbes. Bo Bropylo nosoBuHy era, Kora OCOSeHHO Pe3KO NPOABHMCh MpPHe 


3HaKH a30THOFO TOOMaHHA Y KUCMUbI, tocbopa Oslm0 Gombe B MHCTBAX 
KOHTPOJIbHbIX PaCTeHHH. ITO MOXKHO OblwO Gbl OObACHHTb Kpaline pe3KHM Ha- 
pyweHvem oOulero MeTaOO/1H3Ma Y KHCJIMIbI B yCOBHAX OCTpOli HeLocTaToU- 
HOCTH a30Ta. B ¥acTHOCTH, MOXKHO MpeAnOslaraTb, YTO HEMOcTaTOK a30Ta TOp- 
MO3HT HCIOJIb3OBaHHe (:pocopa H BbISbIBaeT HaKOMNJICHHe CFO B JIMCTbAX PacTe- 
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Wii. OTO BNONHe CormacyeTcH C JaHHbIMH O HaJIMUHM TeCHOl CBA3H MeXxKILYy 
akonJieHvemM a30Ta HM cpocpopa B TKaHAX pacTeHul (5,7,1). . 
CofepKanve Kaiba Ha MpoTsKeHHH BCero MepHosa BereTalHH OBWIO 
be B JIMCTbAX PaCTeHHH, HE HCIBITHIBAIONIMX Ha Cce6e BOSTeHCTBH KOpHeli | 
SPOCJIbIX JepeBbeB. OTUM, M0-BHZMMOMY, Culeqyer OObACHUTD CABUr PH B TKa- 
AX JIMCTa OMbITHbIX PaCTeHHH B CTOPOHY Oovslee HeHTPasIbHOH peakIHH, UTO 
YBA3bIBaeTCH C YMCHbINeCHHEM KHCJIOTHOCTH BOAHOH BbITAKKH B MOUBE MOULa- 
WOK, H30JIMPOBaHHbIX OT KOPHeli B3POCJIbIX JepeBbeB. Cxowkuve H3MeHECHHS 
CofepKaHHW MUTATeJIbHbIX BeULECTB BbISbIBAIOTCH KOPHAMH JepeBbeB B JH- 


MAO Maa 


Cogep2KaHve HEKOTOPIX MHTATeIbHBIX BeULECTB B JIMCTbAX pacTeHuli 
(B mpoueHTax K aOcomoTHO cyxomy Becy) 


O6pyO6ka KopuHeli JepeBbes KouTpouib 
5 Tata = ; 
acTeHue B3STHA 
30JIb- 30JIb- 
npo6vi HOCT N 1 Ca HocrE N 2 Ca 


uciuwa B enmbuHuKe- | 14 VI 8,68] 4,66 |0,648|0,815| 9,01} 4,09 10,614} 0,741 
uepHHUnKe aye WAU 9,02} 4,01 |}0,458}; — | 9,81) 2,59 |0,420; — 
15) VII || -8 568 °3,62 10,447 10,946 || 9541 | 2,04 | 0; 675i) 0; 752 
| i) ADS 9,71 3,18 (0,434 | 1072 | 9,89) 2,06 | 0,574) 05892 
Belinnx Jlanregoppa B | 14 VI 141,54] 4,65 |0,494)0,4119 | 12,08) 3,12 | 0,426} 0,104 
6epesHake BelHuKO- | 10 VII |12,14| 2,76 |0,357 — |14,02] 2,26 |0,341; — 
BO-Y€PpHHYHOM AMIDE 13,87 | 2,82 |0,319 10,159 | 14,26) 2,40 |0,310) 0,443 
‘epuuKka x 4,84| 2,69 |0,237 | 0,950) 4,85} 2,19 | 0,184} 0,937 
\CHBITS shal a6 12,99] 3,60 |0,306/4,799 \11,82)] 2,72 |0,282| 2,034 


CTbAX BeHHHKa JlaHFrcgqopda nog noworom GepesoBoro Jieca. OAHAKO CHMMTOMbI 
‘aZ30THOPO TouOaHHA Yy ZTOTO BUa NPOABJIAIOTCA 3HAUHTEIbHO cylaGee, 4eM 
y kucInubI. LloBbuweHHbIX KOHUeHTpalul cbocopa B JIHCTbAX KOHTPOVJIbHbIXx 
pacTeHHH B KOHUe JleTa B 9TOM CyYae He HaOsIOMaeTCA, XOTA OTUeTIMBO 
MpOCexKHBaeTCH YMeHbINeHHe pa3sHHUbl MexKAy cofepxaHHvem (cpocopa B 
JMCTbAX OMbITHBIX H KOHTPOJIbHBIX PacTeHHH BO BTOPOH MOMOBHHeE TepHoga 
BereTauHH. OTOT KOMMOHEHT TPaBOCTOA Gepe3OBbIX JIECOB YEPHH4HOH cepun, 
BHJUMO, MeHee YYBCTBHTEJICH K HeEAOCTATKY MHTATeJIbHbIX BeULeCTB B MOUBE. 
| Hakonell, npHBesleM pe3yJIbTaTbI ONpeeeHHA COMepxKaHHA NHTATebHbIX 
BeUleCTB B TKaHAX JBYX BHAOB pacTeHHi COBepLIeHHO OTJIHMUHBIX M0 CBoel 
QKOJOrHH HW @UTOWMeHOTHYeCCKHM CBA3AM — YePHHKM HM CHBITH (cM. Tabu. 1). 
B aTom cayyuae OCOGeHHO OTUETIHBO BLICTYMaeT BUAOBAA CHeLMHYHOCTh XHMH- 
yYeCKOrO COCTaBa PpaCTeHHH, NPOABAIOWaAcA B OOJbWIMX pa3HYHAX MEXKTY 
YePHUKOH HM CHBITbIO B COJePpKaHUU YHCTOM 3O0JIbI, a30Ta, Pocdopa Hu KaJbUUA. 
OyHako Kak omMroTpo wepHuKa, TaK HM 9BTpOPHaA CHBITb YYTKO OTS3BI- 
BalOTCA Ha YCTPaHeHHe KOHKYPeHILHH KOPHel JepeBbeB yBeJIMYeHHEM KOHILCHT- 
pauui B TKaHAX JIMCTa TaKHX BayKHCMMIMX MHTATeJIbHbIX BeULeCTB, KaK a30T 
M cpocdop. 

ConocraBJIeHHe KOHILCHTPaluli MUTATeIbHBIX BeWeECTB B TKAHAX JIHCTA! 
C pesybTaTaMH OMpeeeHuA cOepKaHuA NOABMXKHBIX (pOpM a3z0Ta H oc- 
cbopa B MOUBe ONbITHDIX H KOHTPOJIbHBIX MlOWlaqoK (TAO. 2) noKaspIBaeT, 
YTO TOJIbKO B OMHOM culyuae HaOmOfaeTcA Ooulee HH MeHee YeTKAA CBA3b 
MexXLy STHMH MoKasaTeiamMu. B aHHOM CJly¥ae pedb HeT O eOBOM Coobue- 
cTBe, re OOpyOKa KopHel JepeBbeB MO NepucepHH OMNDITHBIX MIOWLaOK BbIsbI- 
Bala YBeJINYeHHe COMepKaHHA B MOACTHKE JOCTYMHBIX (OPM a30TA, UTO BIOIHE 
corjacyeTca C MOBBILICHHbIM ero COAep%KaHHeM B TKAHAX OMbITHBIX PacTeHHH. 

Bo Bcex OCTaJIbHbIX CYYaAX CTATHCTHYeECKH JOCTOBEPHBIX Pa3sIMYHH Mex- 
ay coflepxkanvem agota u *ociopa B MOUBe ONBITHIX HM KOHTPOJIbHBIX MJOLa- 
OK He HaOwofaetca. MubIMH CIOBaMH, NOUBCHHbIC aHaJIH3bl, Kak NpaBHo, 
He ylaBJIHBalOT MPOWCXOAAWLHX B MOUBE OMbITHBIX MIOUWLalOK H3MeHeEHHH B CO- 
ep2KaHWU MOABUXKHBIX (OPM as0Ta M cociopa, Ha KOTOPbIe, OMHAKO, BeCbMa 
UYTKO OT3bIBaIOTCA PacTeHHA NoKpoBa. Basuxan (') B CBOMX OMbITaX C TpaH- 
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WeHHO OOpeskoii KOPHEBbIX CHCTeM TakxKe MPHIWe K BHIBOLY, UTO H3MCHE- 
HUA, MpOHCXOAAULMe B NOUBe IPH H30MAWMH KOPHeH WepeBbeB, He yJaBJUBAa- 
}OTCA MOUBCHHBIMH aHaslH3aMH. OHakO 9TH H3MeHEHHA JIeErKO MPOCJexKUBa- 
JIMCb TPH aHadH3e JIMCTbeB CeHHMeB ACeCHA MyUIMCTOrO, pacTyllero Ha MJI0- 
iakKax c OOpyOKoli KopHeli WepeBbes. MuTepecuo ormeTuTb, 4TO PoMeJIb Ge 
UCHOMb3YA AZOTHCTHIE YROOPeHUA, MOyYHA CXOMKME C ONHCAHHbIMM Hamu (?) 
H8MCHCHHMA B CTPYKTYPe H MOULHOCTH pasBHTHA MOKpOBa B eOBHIX Jecax IIBe- 
ItuH, UpwuemM y BCexX pacTeHHii HCUe3IM CHMMTOMbI a30THOTO To/OsaHUus. 


eau Jv tines 


CoyepxkanHe nogxBMxHOrO agoTa u dochopa (B MusnurpammMax Ha 100 r cyxoH mouBBI) 
H KMCJIOTHOCTb MOUBBI 


a) seg 5 O6py6kKa kopHeh jlepeBbeB KOHTPOJIb 
= Topu- |, o 5 BZ 
He Ee SOHT o a Pe a Nyon Proms pH Nooys Proms pH 
sy 5 i) ma B | 
EabunK-¥ep- Ay |13| 0O—5 [43,8+0,8] 9,8-+1,8) 95,78 8,7-+0,7| 9,9+1,5) 4,95 
HHUGHHK Ag | 412 (10—20} 2,3+0,2] 0,9+0,1) 5,65 0,9-+0,1] 0,3-+0,1] 4,24 
BepesHak 
SE ache: Ap |13) O—5 /40,8+4,5) 8,644,2| 6,45 /|40,7-+1,6) 8,7-+0,9) 5,86 
4YepHMUHBIt | Ay | 42 |10—20/4,9+-0,05| 0,8+0,1| 6,02 |41,7+0,05) 0,6-+-0,1] 5,02 


M3102%xKeHHOe JaeT BO3MOMKHOCTh CelaTb CJleAYIOULHe OCHOBHbIe BbIBOJHI. 

1. KoHWeHTpalluA MUTAaTeJIbHbIX BeULeCTB B TKAaHAX paCTeHHH MOKPOBa 
TA@KHDIX (PHTOMCHO3OB ONPeMeAeTCA HE TOJIbKO HaCJIeCTBeEHHBIMH OCOOeH- | 
HOCTAMH XHMMYeCKOFO COCTaBa pacTeHHH WH YPOBHeM COepxKaHHA NMTATeJb- - 
HBIX BeWL[CCTB B MOUBe, HO TaKKe MH KOHKYPUPY!OULMMH BO3eHCTBHAMH KOPHEH | 
B3POCJIBIX J@PeBbeB, CJlaraloulux ApeBocToH. OuweBuyHO, 3TO CJleqyeT MMETS | 
B BUY Mp UCNOb30BaHHH OMOXHMHYECKHX aHaJIH30B PacTeHHH MOKPOBa B 
IleIAX OWeCHKH OOecMeYeHHOCTH JICCHBIX MOUB PIaBHeEHIIHMH (POpMaMH MHTAaTedIb- | 
HBIX BellecTB. IIpH 3TOM ecTb BCe OCHOBaHHA MOJIaraTb, TO MapadJJIeJIbHbIe | 
ONpeeICHHA KOHILCHTPalHH MUTATeIbHbIX BeILeCTB B TKAHAX PaCTeHHH MO- | 
KpOBa B OMbITaX C TPaHIWeHHOH OOpPesKOM KOPHEBbIX CHCTEM JePeBbeB B COUe- | 
TaHHH C Me€TOJOM BH3yaJIbHOH (JIMCTOBOM) JMarHOCTHKM HeJOCTaTOUHOCTH MH- 
TaHHA MOTYT OKa3aTbCA BeCbMa Il€PCNe€KTHBHbIMH B PeWICHHH Uupe3sBbIuaHHO- 
CJIOXKHIX BOMPOCOB H3yYeCHHA MHTATeJIbHOrO pexKHMAa JICCHbIX MOUB. | 

2. [lpuBeqeHuple 3fecb JaHHble CO BCeH OMpeeJICHHOCTbIO TOBOPAT O TOM, 
UTO B 30HAJIbHBIX COOOMIECTBAX CpeHeH MOJOCbI TeMHOXBOHHOM Talru copeB- 
HOBaHHe M@xK]Ly KOPHEBbIMH CHCTeMaMM PaCTeHHH UAeT rlaBHbIM OOpa3soM 3a 
yCBOAeMbIe (OPM! a30Ta. Ita topMa OTHOMIEHHH M@eKAy pacreHHAMH B slecax 
cpeqHel TaWru UrpaeT UCKJOUMTebHO BaXKHYIO POJlb HE TOMbKO B POPMUpo- 
BaHHH CTPYKTYP HMKHUX APYCOB, HO TakK%Ke UH B MPOM3BORMTeMbHOCTH Jeca. 

B 3akJNOUeHHe ABTOP TOJIb3yeTCA CLYYAeM MPHHeCTH CBOIO GlaroapHoctTh 
B. H. Munenu A. SH. Opmosy 3a comelicrBHe B MPOM3BOACTBe aHaJIH30B MOUB. 


Jla6opatopus smecoBeyqeHun Tloerynuao 
Axalemun HaykK CCCP 8 VII 1959 


UMTMPOBAHHAS JIMTEPATYPA 


1B. T..Kapnon, TAH, 119; Ne 2; 375 (1958), 2M Ov PaaamesecK au 
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Joxrnaygn Akagqemunu nayr CCCP 
1959. Tom 129, Ni 5 


PH3HOJIOTH A 


B. E. TYPBHU 


| MHAMHKA COJEP)KAHHSA B KPOBH BHYTPHBEHHO BBEXEHHOrO 
JEKCTPAHA TPH AJWIOKCAHOBOM JWABETE 


(IT pedcmaeaeno akademukom A. H. Onapunoim 28 VIT 1959) 


YcneliHoe NPHMeHeHHe B KJMHUKe MpemapaTOB «KJHHMYeCKOrOy MeKcrpa- 
Ha elaeT BeCbMa AaKTYaJIbHbIM H3y4eHHe MeXaHH3Ma eFo TpeBpallleHHli B Op- 
ranuame ('~*). IIpH u3yueHHu 2TOrO BOMpoca IeHHbIM MaTepHaJOM MOTyT Ciy- 

*KUTb JaHHble O JHHaMUKe COJepxKaHHA BBeAeCHHOFO JeKCTPpaHa KaK B HOpMe, 

Tak WM NPM Ppa3JIMYHbIX OTKJIOHCHHAX OT HOPMAJIbHOFO COCTOAHHA OpraHi3Ma. 

Boubpwio MHTepec MpesAcTaBsIAeT BOMPOC O TOM, H3MeHHeTCA JIM BbIBeIe- 

HMe H3 KPOBM BBEJeHHOFO AeKCTpaHa B YCJIOBHAX HapyMIeHHOrO yrseBOLHOrO 

oOMeHa, B OCOOe€HHOCTH pH WHaGeTe. DToT Bompoc mpHodperaerT ocoGoe 3Haue- 

| HHe B CBeTe NOABHBUICTOCH yKa3aHHA OO yCnelIHOM MpHMeHeHHU OAHOFO U3 

lipenapaTob WekcTpaHa — NOJMrOKHHAa C WeueOHOK Welbio up Wua6eTuuec- 
KoA Kome (4). 

B HacTosAleM COOOULeHHH H3JaraioTCA JaHHble OMbITOB 10 H3yyYeHHIO AMHa- 
MHKU COJep2xKaHHA BHYTPHBeEHHO BBeeHHOrO AeKCTpaHa, OCYILeCTBJIeEHHOe Ha 
KPOJIMKaX C 9KCIMePHMeHTaJIbHO BOCIPOH3BeAeCHHbIM THadeToM (myTeM BBese- 
HHA B YIUIHY!O BeHYy aJlmoKcaHa u3 pacueta 130—140 mr/xr). M3yuenue quna- 
MUKH COlepxKaHuA B KPOBH BBEJEHHOLO JeKCTPaHa MPOBOANMOCh HE paHee 4eM 
yepe3 3—4 Hee Nocue BBEACHHA aNOKCaHa, KOra HaJMWLO Obl NpH3sHaku 
pasBuTHa cTrouKoro AuaGeta. IIpumMensvica MpenapaT coBeTcKoro AekcTpaHa— 
NOMrOKHH. Bo Bcex OMmbiTax OblI HCMOIb3OBaH NMOMHTIOKHH cepuHH 1156, 
KOTOPHIM BBOLMJICA B yuIHyo BeHy (20 Ma Ha | kr Beca X%KHBOTHOrO). KpoBb 
Opasacb Ha aHaIH3 JO BBeJCHHA MONMTIIOKMHAa, TYT %Ke Nocse BBeLeHHSA, 
yepes 3, 6, 9, 24 u 48 uac. MetonuKa onpeyesieHuaA WeKcTpaHa B KPOBH OnH- 
caHa paHee (5). KoHTpoJbHbIMM ONbITaMH ObIIO yCTaHOBJeHO, 4TO WOOaBue- 
HHe K KPOBH paCTBOpa IJIOKO3bI B KOHICHTPalluAx, Jake BO MHOFO pas pe- 
BbIMMAaIOULHX HOPMaJIbHbIM CaxXapHbIM YpOBeHb KPOBH, He OTPaxkKaerca Ha TOU- 
HOCTH aHamu3a. Y JByX KPOJIMKOB, OKa3aBIIHXCA yYCTOHYMBbIMM NO OTHOUIe- 
HUIO K aJIJIOKCaHY, OblIO TAKE MpOBeMeHO ONpPeeeHve CoMepKaHHA B KPOBH 
TeKCTPaHa B pa3JIHUHble CPOKH MocwJie ero BBeAeHHA. 

Tlomyuenuble pe3yJIbTaTbl OTParxkeHb! B TaG/. 1. M3 Hee BUAHO, UTO NaeHHe 
colep2KaHHA B KPOBH BHYTPHBCHHO BBeAeHHOrO eKCTpaHa MPOWCXOANO 
y MuaOeTH4eCKHX KPOJIMKOB 3HaUHMTeIbHO MeWIeHHee, YEM Y HOPMAJIbHBbIX. 
Y KOHTPOJIbHbIX (HOPMAJIbHbIX) 2%KHBOTHBIX Yepes 24 Yaca NpakTHYeCKH He 00- 
HapyXUBaJIOCb B KPOBH J{@KCTpaHa, B TO BPeMA Kak y AMaOeTHUeCKHX Yepes 
48 uac. nocjle BBe,eHHA B KPOBH cogepxasca 31% oT HcxO_HOTO ypoBHaA 
BBeeHHOroO BellecTBa. M3 Tab. | BHAHO Tak»xKe OTCYTCTBHe Pa3zM4IHH B ILMp- 
KYJIANHH B KPOBH BHYTPHBeHHO BBeAeHHOrO AeKcTpaHa y aJIOKCaHOYCTOH- 
YMBbIX 2KMBOTHBIX NO CpaBHeHHIO C HOPMAaJIbHBIMH. 

Takum o6pa30M, NOJIYYeHHBIe JaHHble CBUeTeIbCTBYIOT O BECbMa 3HAauH- 
TeIbHOH 3aflepxKKe BHYTPHBeHHO BBeeCHHOFO AeKcTpaHa B KPOBHM %KHBOTHBIX 
C alIOKCaHOBbIM J{HaOeTOM. 

B ycuIoBHaAXx aulOKCaHOBOrO JMabeTa B OPraHH3Me MpOUCXOANT pA cepbes- 
HbIX HapYUIeCHH pa3JIMYHbIX BHLOB OOMeHa, B YaCTHOCTH yrwleBoqHOrO. ITO 
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MOXKET MPHBeCTH K HapylWleHMio OTOMKeHHA NeKCTpaHa B OpraHax UM TKAHAX, 
a TakK)Ke K H3MeCHeHHIO aKTHBHOCTH (bepMeHTOB, PaCclleNJAIOWMxX AeKcTpanH, 
uTO MOXKeT, B CBOIO O4epeb, OTPasHTbCA Ha CpOKaX WHPKYJIAWHA B KPOBH 
BBeAeHHOrO AeKcTpaHa. | 

[leueHb uMeer HemocpescTBeHHOe OTHOWeHHe K cyfbOe BHYTPHBeCHHO BBe- 
jleHHOro JleKcTpana. CmOcoOHOCTb KsIeTOK Me4YeHH 3aXBaTbIBATb HM HaKOMJIATE 
BBeCHHbI JeKcTpaH Oblla OKa3aHa THCTOXHMHMYCCKHMH MeTOAaMU (°-@ 
YcraHoBseHO, UTO OTMOXKeHve BBEMeHHOFO AeKCTpaHa B NeveHH MpPOUCxoOAH 
B OOJbIIMX pagmMepax, 4eM B Apyrux opranax (°,*°). E. JI. Posenceipy ¥ 


Ta6Osauna 


J[uHaMuka coxep?%KaHHA B KPOBM BHYTPMBeHHO BBeeHHOTO feKCTPaHa IPH aMOKCAHOBOM 
mua6ete y KpOJIMKOB 


Caxap KpoBH, mr-% Vinteppas mocse BBefeHHA AeKCTpaHa 
: 5 wac, 
Ne Kpouuka nepez nepez Sean 3 uaca | 6 aac | 9 "ac | 24 sacal 48 4ac 
BBeJl. BBeL. mr-% = + a* 232-1 '" 9 7 alone 
auIJIOKC. qeKctTp. B % K HCXOZH. 


Wua6OeTHuecKHNe KPOMHKH 


1 103 236 473. wee] sseetheeribieoe ee 
2 120 274 742 «4. 280e28-elee Stina San wee 
3 88 278 548. ..|. 28. luS6 leslie? aula 
ie 94 379 203 | 60] 40. 1.20 | 46 [ee 
5 118 298 1449 | 88 | st | st | 88 | 42 
Cpemuee . . | | 54 | 48 | 47°) 365) aq 


ANNOKCAHOYCTOHUUNBHE KPpOJWNUKH 


6 | 89 | 125 | 540 30 | 14 | Hi) | 13 1 

7 | 109 136 387 24 -- 5 9 _ 

Gpeynec sae. | | 29 | 14 | by) | 14 | aad 
HopMaabuHbe KpOaAUKH 

10/17 418 36 20 Py ae — 

11/18 | | | 409 | 20 | 5 | 5 a 2 | a 

Cpemnee . | | | | 28 | 15 | 14 | 3 | — 


* [IpwHumaetca 3a ucxogHyio BemuHunHy (100%). 
* Breneno nomuraokuna 10 mu/xr. 


i. C. Jlykomexkaa (**) oOnapy2KHJIM HaJIMUHe B NeYeHH dbepMeHTOB, paciilenA10- 
uyax ekcTpaH. YsBecruo, uro np AuadeTe B NeveHH MpOHCxoLAT rayOoKue 
HapyUleHHA OOMeHA BelllecTB, B YaCTHOCTH yIrieBOAOB. OTH HapyWieHHA MOryT 
OKa3aTb BJIMAHMe Ha OOMCH AeKCTpaHa Kak B MeueHH, Tak HB Apyrux opranax. 
OnpefemenHHoe 3HaveHHe pH 3TOM MOMKET HMe€Tb H3MeCHEHHE MPOHHIaeMocTH 
KJI€TOK NeveHH Mp AHadeTe BcemcTBHe HefocTaTKa HHcyunNHa (!”). Hakonen, 
Ha COflep%kaHHve JekcTpanHa B KPOBM MOXKET BJIHATb HM HapylilleHve BbIBeELeHHA 
HekcTpavHa yepes noukH. MutTepecHo OTMeTHTb, YTO CPOKH WHPKyJIAWHM WeK- 
cTpaHa B KPOBH YJJIMHAIOTCA He TOJIbKO Ip WHaGeTe, KaK 9TO NOKA3aHO B Ha- 
cTosieH paOote, HO M moce cnmeHsKTOMUH (>), KOoTOpad, KaK M3BeCTHO, Co- 
MpOBOwKAaeTcCA H3MeCHEHHeM OOMeHAa NOMHCaxXapHyOB B opraHusme. Ilo-Bugu- 
MOMY, CPOKH WHPKYJIAWLMM B KPOBH BHYTPHBeHHO BBeJeHHOPO JeKcTpanha CBA- 
3aHbI C OCOOCHHOCTAMH ero OOMEHA, 3aBHCALMLero, B CBOIO O4ePelb, OT OCObEH- 
HocTeH OOMeHa NOJMCaxapHAOB XKUBOTHBIX TKaHeH. Bonpoc stor tpebyet 
cneivaJIbHOrO HcceqOBaHHA. 
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Bripaxato riy6oKkyio OsarofapHocts E. JI. Posendenby 3a mpeycTaBex- 
Hy!0 TeMy H IeHHbIe COBETHI. 


AsepOaiyxKaHCKHH rocyapcTBeHHbIit Tloctynun0 
MeAMUMHCKHH HHCTHTYT HM. H. HapumManosa 10 VII 1959 
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Jloknagpn AkKayeMuu HayR CCCP 
1959. Tom 129, Ne 5 


PH3HOJOLHA 


P. B. METPOB, A. C. NETPOBA u B. B. WIMXO[bIPOB 


C-PEAKTHMBHbIM MPOTEHH B KPOBM OBE3bAH, OBJIYYEHHBIX 
PAMMA-JIY 4AMH 


(II pedcmaeaeno akademuxom B. A. Dxuzeaveapdmom 24 VIT 1959) 


C-peakTHBHBI mpotreuH (CPI), uu «mporeHH ocTpou tasbl», NOABJIAeTCA 
B KPOBH JOJeli H 2%XHBOTHbIX IPH BOSHHKHOBeCHHM HM pa3sBHTHH B OpraHH3mMe 
PaSMUHBIX JeECTPyKTHBHEIX H BOCMAaJHTCIbHBIX H3MeHeEHHU. OOpaTHoe pasBu- 
THe maTolorvueckoro mpotlecca compoBoxkaeTca HcuesHoBenHem CPI] us 
KpoBu. B nope sToT Ges0K HHKOrga He OOHapyxkuBaetca. B noceqHee Bpemas, 
oco6eHHO 3a pyOe@xKOM, HaGMOeHUA 3a NOABIeEHHeM H UcuesHOBeHHemM CPIT 
WIMPOKO HCNOMb3y!IOTCA WIA USyYeHHA AHHAMMKK NaTOMOPMyeCKUX MPOWeccoB 
B 9KCHepHMeHTe H B KJIMHHKe (cM. o630ppr (',%)). HccmeqoBaHbl B 9TOM OTHO- 
IWeHHH JeCATKH MaTOMOrH4YeCKHX MPOeccoB, cpeAH KOTOPbIX, OMHAKO, HeT 
myyeBol OonesHu. BooOue Bonpoc BO3MOxKHOCTH NOABIeHHA B KpoBu CPIT. 
mocie BosqeicTBHi Ha OpraHH3M HOHH3upyiolleH pakualluu ocTaeTcA. 
OTKPBITBIM. 

IIpopeneHHoe Hamu OOcsIeqOBaHHe OHKOJOTMYeCKHX OOMbHBIX BO BPeMA 
peHTreHotepanuu (7) moKa3ai0, YTO B NepHOX pasBHTHA MeCTHBIX HM OOULMX 
peakuui Ha oOsyyeHHe B KpoBH nosABsAeTcA CPI]. OqHako noaBnenue CPI. 
B KPOBH 3THX OOJbHbIX MOKET ObITb OOBACHEHO HE TOJbKO BJIMAHMeM payva- 
IMM, HO H TEM OCHOBHBIM MaTOJIOrM4eCKHM MpOWeccoM, KOTOPbIM y HHX HMeeTCA 
(pa3JIHUHbIe 3IOKaYeCTBCHHbIe HOBOOOPa3s0BaHHA). OTH JaHHble MOTyT MOJy-. 
4HTb OKOHUATCJIbHYIO TPaKTOBKY TOJIbKO MOCJIe MPOBePpKH HX B 9KCHEPHMeHTE. | 

B cBa3H Cc 3THM Oblula MpoBeweHa HacTosIad pabota. MccneqoBaHbl KUTA | 
ckHe o6e3baHbI Macaccus rhesus. OO1yueHue ocyulecTBJIeHO Ha 3KCNepHMeH- 
TaJIbHOM Y-OOJlyuaTese B o3e 600 r npu MoutHocTH Jo3bI 431 r/muH. Peaxuua 
Ha CPII craBusacb c AMarHocruyeckoH UMMyHHOL anTH-CPII-cpiBoporKoli pup- 
mpl Schieffelin and C° (Hpw-Mopk) mo pekomenyoBaHHo dupmol meroquKe 
MIpeWMNHTalwu B KanvJIape. YueT HHTCHCHBHOCTH PeaKILHH OWeHHBAaJICA 10 
BHICOTe OCaKa Tpellunutata: BbicoTta B 1 MM+,4 MM +-+-+-+. Y 370poBbix 
o6e3baH (Bcero ObIIO COcIeqoBaHO 10 9K3eMMIAPOB) 9Ta peakWMA BCerga Oplwia 
OTpHaTebHOH. IlonoKuTeIbHad peakWHA OOHapy2KeHa y 2 XKHBOTHBIX, OOVIb- 
HbIX MOJIMOMHeJIHTOM, y 1 — c BocnaJleHHeM JIerKHX, H y OOe3bAHHI, HMEIOULeH 
2 KapHOSHBIX 3yOa H OosbUIHe CCaqHHbI BOKPYr ras. 

B onviT Ob B3ATEI 3 O6e3bAHbI B BOSpacTe 4 sIeT, CaMIbI: 2 43 HUX Obl 
COBepIeHHO 3fopoBbl («ATamMaH» uw «CTapHK») HM MMeH OTPUMaTeIbHy!O peak- 
uuio Ha CPII; | o6espana («Cail») 6blula CO c1a60-MOOKUTeEMBHOK peak- 
uve (+), OOycOBMeHHOH HaJIH4HeM KapHOSHbIX 3y60B HM ccaquH. 

PesyJbTaTbl OMbITOB MpefcTaBseHbI Ha puc. 1—3. 

Puce. | npegctapaseT coOok mpoTroKos ombita c o6esbaHo «CrapuK». Bug- 
Hbl Pa3BUTHe THNMYHOM MOCTPakvalMOHHOH MelKOMeHHU, NOTepA BecCa KUBOT- 
HOPO, MOBbIMeHHe TemMepaTypbl Tela Ha 2—4 u 7 cyTKM NMocTe OOy4eHHA. 
Peaxuua Ha CPI], nocraBaennaa yepes 24 uaca nocue BO3Je€HCTBUA, MOKasawa 
MAaKCHMAaJIbHO MOJOKUTEIbHDIM pesybTaT (+-+-+-+). Ha 2 yenb peaxnna 
OblIa TAK*Ke Pe3kKO NOMOKUTeMbHOH. Ha 3 cytTKu CPI] us KpoBu ucues U He N0- 
ABIAICA B TeueHHe 5 cleqyroulux AueH. Ha 8 cyTKH Obla saperucTpHpoBaHa 
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a60 NOJOKUTEIbHaA peakiua (+), Ha 9 — pesko nomomwKuTeMbHaN (-+--+--+-+). 
10 yeHb OOe3bAHa Nana. Ha BcKpbITHH HM pH rucToMorMyecKoM UcceOBa- 
W ObIIM OOHAPYyKeHbI H3MCHEHHA, THIMUHBIE WIA OcTpo yueBoH OomesHu. 


x 
: 
x 
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Vuls 
SS seen 
SSIS sirteeeeeeeet 
& Les ips Hae 
16 +5 
1414 


| LAA d 
| LO DTS GD DOT. BAY, ne a a 
DONYYERUR AU NOCRE QONYYEHUB oinyvenus ~~ Anu notne oinyvenia 
Pue. 1. Kapta o6cneqopaHua O6e3baAHbI Puc. 2. Kapta o6cneqoBaHna 
«CrapHuk» o6esbaHbI «Ca6nli» 


.OCTHBIM MO3r HaXOfWJICA B COCTOAHHM allJId3HH, JMMCOHAHHIN annapar ce- 
e3CHKH, MeHePOBbIX OJIAWIeK, COJIMTApHbIX (COJMIMKYJIOB, JIMMdaTHuecKHx 
3JI0B H HeOHBIX MHHJaJIHH nNosBeprea atpopuun. InyOokue Auctpodpuyeckue 
3MC€HCHHA ObIJIM OTMeCUCHBI CO CTOPOHbI BCeX MaPpCHXHMATO3HBIX OPraHoR. 
laOmoqalach aTpopua CeMApPOAHOrO SIMTeEIMA 
muex. Temopparuu HaOl0auch B HeOOdb- 
IOM KOJIMYeCTBe B JerkKHX. Hekpo30B HeOHbIX 
MHauH He Obli0. Hukakux mMopdouoruuec- 
MX W3MeCHeEHHH, YKa3biBalolulMX Ha HaJHuHe  ¢ 
pyrux 3a6oeBaHHh (TyOepKywe3a, BOcraue- 
MA JIETKHX, JU3e€HTeEPHU HT. J.), He OOHapy- i 
<eHoO. IloceB coqepxuMoro TovIcToro KuHUeU- 
WKa Ha JM3eHTepHIO JaJl OTPHWATeJIbHBIN pe- 
YIbTAaT. 10} 
Y oGe3panpl «Cra6pii» (puc. 2), Tak #*e 
aK MW y upesbimyueH, peakuua Ha CPII Opira 
OJOXKUTeEIbHOH Yepe3 | H 2 cyTOK; Ha 3 CyTKH 6 
ocie o6yseHua CPI] us Kposu ucues. Ha 4 
@€Hb OeOK NOABHJICA B HEOOJIbINHX KOJIMYeCT- 
ax, Ha 5 cojlepxkaHue ero B KPOBH BO3poco ? 
Ha 6 ocTrurmo MakCMMyMa, Kak B 1 JeHb. 


ME UKOULIT OI, 
TOL. 


la 7 cyTKH o6e3bAHa Mala. KwaHuueckue 5 | mE SS 
PpOxABNeHHA MyuYeBOH Oome3sHH ODMH TakxKe abnyrenug Anu nocne OONYYEHUA 
e3KO BbIpaxkeHbl (cM. puc. 2). BekpbitHe HM pyc, 3. Kapra o6cneqonanns 
“cToNOrMyecKoe HUcceqOBaHHe OpraHOB He o6e3baHEI «<ATamaH» 


OHapyKUNIO HaIMYHA Kakoro-HOO MaTOJO- 
A4UeCKOrO Mmpollecca, KpoMe ocTpo smyyeBol GomesHu. Tloces coxepxumoro 
WIIeUHHKa Ha JMSeHTepHio Jas OTPUUAaTeJIbHbIM pesybTAT. 

Jlyuepax OomesHb y O6e3bxAHbI <ATaMaH» (pic. 3), B OTMMUNe OT AByX Apy- 
AX, Pa3BMBaJlaCcb OCOGeHHO CTPeMHTEIbHO, HW AKUBOTHOE MOrHOo yepes 4 cy- 
2K nocie oOsyyeHua. CPI] B KpoBM STON OOe3bAHBI, OOHAPyXKeHHHIM Yepes 
YTKU TOCe BOSLeHCTBHA, He CHWKaJICA MO CaMOM CMepTH. 
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IIpH BCKpbITHH M THCTOMOrHYeCKOM HCCeOBaHMH HHKaKHX JONOMHH 
TEJIbHbIX MATOJIOPHYeCKUX MPOMeccoB TakKxKe He OOHapyxeno. IloceB comqepxK 
MOFO KHIJC4UHHKa Ha JH3eHTePHIO Jal OTPHUATeIbHbIN pPeSyJIbTAT. 

Bai MpOusBeeHbI MOCMePTHHle MOceBbI KPOBH M3 cepa W TKaHeH meu 
HH HW ceme3eHKH. Hanuune Oaxtepuit (B. coli) B KkpoBH H TKaHAX OOHapyxKeH 
TOJbKO Y OMHOM OOe3bxAHbI «CTapHK», mpomkuBueH 10 cyTOK. 

Takum 06pa30M, B KpOBH O6e3bAH Moce HX OOMy4YeHHA OesycJIOBHO CMe 
TeJIbHOH ROZOK y-sy4yel moaBsaetca CPI]. Bo Bcex clyyanx OH B MAKCHMaJ 
HbIX KOMHY¥eCTBAX OOHAPyKUBaeTCA B TeveHHe 2 WHeH noce payvallMOHHOr 
Bo3qelHcTBAA. B JambHenuem C-peaKTHBHbIH NPOTeHH MOXET HCUe3aTb H3 KPOB 
HIM OOHAPyKUBaTbCA AO CaMOli CMePTH, UTO CBA3AHO, MO-BHAMMOMy, C OOVIp 
Wei H MeHbUIel TAKeCTbIO TeYeHHA MyYeBOH GonesHH. Tlepey cmepTb1o CP 
Bcerla BHOBb OO6HapyKHBaeTCA. 


Tlocrynuo 
22 VII 1959 
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